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"Announces 
«THE PRODUCT DEVELOPMENT SERIES" 


A new series of textbooks, handbooks, 
and monographs dealing with the prob- 
lems of product development from the 
standpoint of the product engineer—to be 
outlined under the direction of a com- 
mittee of well known scientists, indus- 
trialists, engineers, and educators. 

The tentative program for this series of 
books has been outlined by. the following 
committee: 


The Committee 
DR. FRANCIS C. FRARY, 
Director of Research, Aluminum Company 
of America. 
F. C. SPENCER, 
Assistant Superintendent of Manufacturing 
Development, Western Electric Co., 
Kearny Works. 
FRANK L. EIDMANN, 
Professor of Mechanical Engineering, 
Columbia University. 
E. P. BULLARD, 
President, The Bullard Company. 
O. A. LEUTWILER, 
Professor of Mechanical Engineering 
Design, University of Illinois. 
DR. GEORGE K. BURGESS, 
Director, Bureau of Standards. 
COLIN D. BARRETT, 
Art Director, Scovill Manufacturing 
Company. 
G. M. EATON, 
Director of Research, Spang-Chalfant & 
Company. 
JAMES A. HALL, 
Professor of Mechanical Engineering, 
Brown University, Consulting Engineer, 
Brown & Sharpe Manufacturing Company. 
AS Es KIMBALL, 
Research Department, 
General Electric Company. 
F. V. LARKIN, 
Director, Department of Mechanical 
Engineering, Lehigh University. 
KENNETH H. CONDIT, 
Editor and Publishing Director, 
American Machinist and Product 


Engineering, Chairman and Consulting 
Editor. 


Tentative List of Monograph 
Topics 
APPEARANCE—Application of Artistic 
Principles, Use of Color, Form, ete. AUX- 
ILIARY EQUIPMENT —Electric, Hydrau- 
lic, Lubrication Devices, etc. MATERIALS 
—Ferrous, Non-Ferrous, Non-Metallic, etc. 
MACHINE ELEMENTS—Gears, Springs, 
Clutches, Brakes, Bearings, ete. APPLIED 
MECHANICS, STRENGTH OF MATE. 
RIALS—Critical Speeds, Vibration, Factor 

of Safety, ete. 

MISCELLANEOUS—Effect of Such Fac- 
tors as Motion Study Principles, Material 
Handling Principles, Welded Construction, 
Maintenance Requirements, Interchange- 
ability and Simplification, on Machine Design 
and Product Development. 


Other Books 


In addition to the proposed monographs, 
which are intended to provide reference 
material for the product designer, it is 
intended to include in the series such 
handbooks as would be useful to this man 
in his everyday work. 

And, in recognition of the changing atti- 
tude toward the teaching of machine 
design, it is proposed to develop elemen- 
tary and advanced textbooks on the sub- 
ject to meet modern requirements. 


A Request 


The editor and the publishers will be 
grateful for suggestions of additional top- 
ics that should be included, and particu- 
larly for recommendations of properly 
qualified authors. Such comments and 
suggestions should be sent either to K. H. 
Condit, editor of Product Engineering, 
Tenth Avenue at 36th Street, New York 
City, or to the publishers, McGRAW- 
HILL BOOK COMPANY, Inc., 370 


Seventh Avenue, New York. 
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Stress Calculations 


in Heavy Rotating Structures 


By ADOLPH A. MOLINE 


Power Engineering D 


Westinghouse Electric 


ITH the present day trend toward larger 
and more economical generating units, the 


mechanical engineer is confronted with many new 


epartment, 
” Manufacturing C 


design problems. Factors which make the solu- 
tion of these problems possible are the increase 
in the knowledge of the properties of materials 
and the determination of methods of calculating 
the stresses and deflections in complicated struc- 
tures. In machines where speeds double the 
normal operating speed are common, it is neces- 
sary to know accurately the stress conditions 
which exist. In the following is given a descrip- 
tion of how these and other design problems are 
solved in the vertical waterwheel generator field. 
It should be recognized, however, that the same 
problems of arm constructions, designs of built-up 
rims, and the various stress analyses set forth, 
apply equally well to other similar construction. 

From a mechanical design standpoint, the im- 
portant elements of a waterwheel generator are 
the rotor, the supporting bracket, and the Kings- 
bury thrust bearing. In the conventional type of 
waterwheel generator, the Kingsbury bearing sup- 
ports the complete load of the generator rotor, 
the waterwheel, and the water thrust, on a bracket 


above the generator rotor. Guide bearings are 


placed immediately above and below the rotor. 

A more recent development of waterwheel gen- 
erator design, Fig. 1, has a Kingsbury bearing 
mounted below the generator rotor with one 
guide bearing on the periphery of the thrust 
runner. The guide bearing is immersed in the 
same bath of oil as the Kingsbury bearing. This 
construction requires no piping for circulating the 
oil as is the case in the conventional type wherein 
separate oil housings for the guide and thrust 
bearing are necessary. 

By drooping the arms of the rotor umbrella 
fashion, the distance between the bottom of the 
supporting bracket and the top of the frame is 
kept at a minimum, which reduces the headroom 
necessary to dismantle the unit and thus saves con- 
siderable in building cost. This type of construc- 
tion is best suited for slow-speed large-diameter 
machines. ‘The generator rotor, subject to run- 
away speeds of 100 per cent greater than normal 
speed, must be designed to withstand four times 
the normal centrifugal stresses and still have a 
reasonable factor of safety. 

In the rotor, the dovetails that fasten the pole 
pieces and coils to the spider are of primary im- 
portance in stress calculations. ‘The actual stress 
distribution in the dovetail is quite complex and 
studies are made by photoelastic and Luder’s 


lines methods. The main stresses are tensile 
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stress across the neck, as shown at 4 in Fig. 2, 


and the compression stress at the base, as at В. 


| he two principal stresses along the centerline of 
the pole and dovetail as determined by photo- 
elastic analysis are shown at B, Fig. 3, graph- 
ically. 

I wo types of dovetails are commonly used in 
the rotor construction; namely, triangular and 
square. In the triangular dovetail, 4, Fig. 3, the 
pole centrifugal force P, will be balanced by re- 
actions of magnitude: 

P 
2 sina 
normal to the sides. Adding vectorially the two 
forces on the section between the dovetails, the 
resultant force transmitted to the spider is: 
R Sin (a + В) Р 
sin a 

Here R will be greater than P. 
In the case of the square dovetail, Fig. 3, the 
force is: 

R' (cos p) P 
This makes KR’ less than P. 


A disadvantage found in the use of the square 


Fig. 1—U mbrella type of 

arm construction and 

Kingsbury thrust bearing 

below the rotor in a 

vertical waterwheel gen- 
erator 


C4. exciter 


shaft 


4 


Cl 
Thrust bearing 
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Tension | Compression 


Fig. 2—Stress distribution in dovetails. At A the 

main tentile stresses across the neck; at B stresses 

along centerline of pole and dovetail as determined 
by photo elastic analysis 


і 


А 


Fig. 3—Triangular type and square type dove- 
tails and diagram of forces and reactions to 
balance the pole centrifugal force 


dovetail, is that a greater depth in the 
rim is required. 

For small diameter high speed units, 
the spiders are usually constructed of 
disks, either in the form of thin lamina- 
tions as in Fig. 4, or thick plates. To 
calculate the bore stress in this type of 
spider, it is assumed that the total cen- 
trifugal force of the pole pieces pro- 
duces a uniform load on the circum- 
ference. The theory of a uniformh 
loaded rotating disk, as given |l» 
[.amme, is used to determine the stress 
distribution. [n Fig. 5 is shown a di 
gram of the stress distribution. 

For large spiders, where solid rolled 
material of the required diameter can- 
not be obtained, a different construction 
involving a cast spider or a combination 
of cast spider and built-up rim, is ust 
The stress distribution in the arms and in 
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rhe rim of a cast spider are indicated in Fig. 6. 
The centrifugal forces of the poles and the rim 
produce tensile stresses in the arms of the spider 
and bending stresses in the rim for the uniform 
loading on the rim is supported in the manner of 
concentrated reactions at the arms. The direct 
tensile stress in the outer fibers of the rim at the 
mid-section is sometimes increased 100 per cent 
by the bending moments. Additional factors 
creating stress in the arms are torque loads and 
the rim weight. ‘The bending stresses in the rim 


may be relieved by shrinking the rim on the arms. 





Fig. 4—Spider built up of laminations 


Fig. 5—Stresses in 
a rotating disk uni- 
formly loaded ex- 


ternally 








Fig. 6—Stress distribution in 
| completely east. spider 
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although this type of construction is used mainly 
on large machines to eliminate casting and ship- 
ping difficulties. 

The built-up rim is usually made of segmental 
laminations, staggered in such a manner that the 
ends of the segments come at alternate positions. 
Long bolts through the laminations make the rim 
one composite structure. The original practice 
required that the bolt pressure be great enough to 
hold the punchings in place by friction; the rim 
was considered a friction-bound ring. ‘The limita- 
tions of this design are the possible pressures 
attainable on through bolts and the coefficient of 
friction of the punchings. Since the coefficient of 
friction is about 0.15 for punching material, very 
high initial pressures are necessary for safe opera- 
tion. 

The method now used is to let the rim act as a 
"linked" structure; that is, the segments, as links, 
are pinned together by through bolts. With this 
construction there is no necessity for friction bind- 
ing, and all the centrifugal loads are carried by 
the bolts in shear and by the laminations in direct 
compression, the pressure of the bolts being 
against the side of the holes in the lamination. 

In order to analyze the mechanics of such a 
structure, an investigation of a laminated rim, 
stacked so that every fifth layer is repeated, is 
made. A section of four layers of punchings will 
be representative. From a friction standpoint, 
any section across a split would involve the 
strength of three punchings out of four, as shown 
at Á in Fig. 7. But if the effects of friction are 
neglected in the "linked structure" and it is 
assumed that each bolt carries its share of the 
load, the stress distribution for one segment will 
be in the form of a rectangular polygon as in- 
dicated at B in Fig. 8. 


mum working stress. To obtain the force in any 


The stress f is the maxi- 


section for the set of four laminations, four such 
force distribution curves are superimposed with 
their proper phase displacements, as at C, Fig. 7. 
It follows that, for a set of four punchings, the 
force at any section is only twice the maximum 
force that any one punching will carry, and that 
only one-half of a given section may be considered 
effective. Thus, in order to limit the maximum 
stress to a predetermined value, the computed 
average stress is limited to one-half the maximum. 
The number and size of the through bolts are 
determined from the relation of the compressive 
stress in the punching at the bolt to the yield point 
of the material. The shearing stress in the bolt 
in most cases is low. By using long punchings and 
properly spacing the bolts, it is possible to increase 
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Fig. 7 Method of stacking punchings in a built-up rim 

is shown at A At B is shown the stress distribution along 

the rim of a punching and at C is shown the super- 
imposed stress diagram for the set of 4 laminations 





Fig. &8—Upper bracket idealized 
for stress and deflection calcu 


lations 


the effective section to as high as five-sixths of the 
total section. 

The upper bracket as shown in Fig. 1, supports 
the entire rotating mass through the thrust bear- 
ing, including the generator rotor, the water tur- 
bine, and the water thrust. Adequate strength 
must be provided in the design to limit vertical 
displacement due to deflection, and to obtain sufh- 
cient rigidity to eliminate vibration. In Fig. 8 
is indicated schematically how the structure is 
idealized to permit calculations of deflections and 
stresses. 

The total deflection of the upper bracket con- 
sists of three specific types of deformation: 

1. Radial deformation in the upper and lower 

rings, 


2. Bending in the arms, 
» 


Shear deformation in the arms. 


Stress considerations involve the bending 
stresses in the arms, and the compressive and ten- 
sile stresses in the upper and lower rings respec- 
tivelv. 

[o visualize the operation of a Kingsbury 
thrust bearing, consider a flat metal table, with a 
ledge around it, containing oil. If a rectangular 
metal plate supporting a weight is placed in the 
oil, the plate will sink and squeeze out practically 
all the oil between it and the table. If, however, 
the plate is pulled along the table by a horizontal 
force, it will tilt up at the advancing end, and 
move along in that position, floating on a thin, 


wedge-shaped film whose mean thickness depends 
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on the load, speed, and the vis- 
созу of the oil. 

Since the weight is floated on 
the oil film, the sum of the up- 
ward pressures within the liquid 
must equal the load supported. 
The mean pressure is the weight 
divided by the surface area of the 
shoe. "he pressure used in the 
commercial Kingsbury bearing 
varies from 300 to 500 Ib. per sq.in., the higher 
pressure being used at the higher velocities. The 
actual pressure varies from zero at the edges of 
the shoe to a maximum at a point about over the 
support. 

lhe force necessary to move the loaded plate 
along as it floats on the oil film depends upon the 
velocity, viscosity of the oil, and film thickness. 

The application of the above principles to the 
Kingsbury thrust bearing is illustrated in Fig. 9. 
The loaded plate in this case is constrained to 
move horizontally. It rests on several shoes that 
tilt on pivots, and allow the oil film to assume the 
wedge form. 

The Kingsbury bearing is immersed in a bath 
of oil in a pot supported on the upper bracket. 
The loaded plate or runner is fastened to the end 
of the generator shaft. When the bearing losses 


Fig. 9—Kingsbury thrust bearing showing the adjust- 
able shoe supports for equalizing the shoes under 
pressure, Sometimes the shoes are supported on a 


system of links to make adjustment automatic 


become excessive so that additional cooling is 
required, coils of pipe through which water is 
circulated are placed in the oil pot around the 
bearing. 

In the type of bearing shown, the shoe supports 
are adjustable to allow the shoes to be equalized 
under the load. The shoes are sometimes sup- 
ported on a system of links to make the adjust- 
ment automatic. 
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By WM. H. JACOBI 





















High 
Pressure 
with 
Steel 
Castings 


В ENT demands for materials higher physicals are required, alloy 
for 


products handling superheated cast steels with tensile. strengths 


1 


steam, and for pressure vessels in above 200,000 Ib. are obtainable 


chemical processing equipment, have These: values tor carbon steel are 
been met successfully by cast steel. sufficiently high to achieve well-bal 
Headers, drums, cylinders and other anced design for such parts as boiler 
parts that would be difficult or ex- headers operating at steam pressures 
pensive to make by other methods up to 500 Ib. per sq.in. or over, now 
are now cast in steel. Though not encountered in industrial equipment. 
generally known, during the past few The boiler header shown 15 11 ít. 
years progress in the process for 2 in. in length, with walls of 3 in. 
casting st el has ce velot ed to the \t the left is a I igh pressure de- 
point where a homogeneous material superheater for oil-refinet ‚ 
is obtained, and blow-holes are rarelv which has bet ested toa | i 


encountered in castings made under pressure Ol 3.000 lb pel < 1 Gb- 
modern foundrv control methods viously, it would be practically im- 


MI of the parts shown here are of possible to forge such a shape. but as 


carbon steel containing from 0.275 a steel casting, it is madi thout 
to 0.300 per cent carbon. Tensile inherent difficulties \bove, at the 
strengths average 75.000 ]b. per right is a Worthington pu cvlinder 


t 
mit, 41,000 lb. per for high-pressure boiler feed service 
sq.in. elongation, 27 per cent, and 
е ) f + + + 
reduction in area, 39 per cent. Where 


sq.in., elastic li 


ontrol of 
the Budget 
in Design 


An interview with 
W. C. STEVENS 


, 
Development 


"mener. In 


VERY PRODUCT must carry its pro- 
E portionate share of the overhead and 
make a profit; otherwise it has no place in 
the varied line of electrical control apparatus 
made by the Cutler-Hammer company. To carry 
out this plan it has been necessary not only to 
estimate sales totals and cost of manufacture, but 
also to budget development costs, almost as soon 
as the idea is conceived. In this type of com- 
mercial research it is possible from past experi- 
ence to gage expenditures within reasonable 
amounts. As the work proceeds, the larger vari- 
ables become a matter of record, particularly the 
cost of the preliminary engineering conception, 
and the remaining steps are subject to close con- 
trol. By the time the idea has crystallized into a 
model, the probable development costs are known 
and a final decision can be made with assurance. 

Development work is carried on by a devel- 
opment department whose expenditures and 
broad scheme of activities are controlled by a 
development committee. This controlling body, 
which meets fortnightly, is made up of repre- 
sentatives of the sales, manufacturing, engineer- 
ing, development, and patent departments, with 
the director of development acting as chairman. 
Its object is to develop new products to meet new 
demands at predetermined prices, and its con- 


trol follows through from the inception of the 
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development of: 


Vane of Device 
—- 





he t st the Ti “ely independent. 
г Section e rts with N 3 rice figures back to 
. cost which must be met to yie normal profit, Use Total Dev. 
t in figuring writeoff for > lower section starts 
Estimated Cost of actual device mplated and gives total 
including Selling, Shipping and Administration, but no Profit, 


f working from a regular estimate in which tools and patterns have 
en included, use General Dev. total only in 


figuring writeoff for 
3 item, Otherwise use Total Dev. Cost and include something for 
and pattern maintenance. Net Price less Total Cost equals 
P 
ign conference minutes attach 
gineering — 
particular t 


e will 1t supersede? 
[it has been? 


DEVELOPMENT and factory costs are estimated on 
this form, then checked against the market limits on 
the net price to determine profitability of product 


idea until the model is obsolete and superseded by 
a newer development. Up until 1924, a develop- 
ment division was a part of the engineering de- 
partment, and as such was a secondary function. 
Today, while fundamentally an engineering 
organization, it is distinct from the engineering 
department, which is largely concerned with 
special customer applications of the product. 

Standardization is an important function of 
the development department. As soon as a wider 
market is found for an engineering device, for 
example, it may be turned back to the develop- 
ment department for redesign and standardiza- 
tion so as to be produced in quantity at the lowest 
cost. 

When this division became an entity, it had 
as a personnel two engineers and two model 
makers. Now there are almost fifty persons in 
the department. Reporting to the director of 
development are ten senior project engineers, each 
technically responsible for his own jobs, and 
assisted by three routine men and a chief clerk. 
In the experimental department there are twelve 
to fifteen technical graduates on test work and 
about the same number of tool and model makers. 
The chemical laboratory also is under the control 
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of the development department. There are no 
draftsmen in the department, but in the main 
drafting room a certain number of men are 
allocated for development work, although they 
remain under the discipline of the engineering 
department. In fact, any department in the plant 
may do work on an experimental or development 
order, with charges made against that order. 
The development department issues all tool and 
tool maintenance orders, so that this expense may 
be charged directly against development of the 
specific product throughout its life. 

As is often the case in an organization of this 
kind, the director is an administrator rather than 
The fact that he 


was for many years sales manager of the com- 


a highly technical engineer. 


pany, having previously served in various capac- 
ities as engineer, salesman, and district sales man- 
ager, suggests that he is thoroughly familiar with 
the products and the customer aspects of devel- 
opment. For engineering talent, reliance is placed 
upon the technical specialists, or project engi- 


neers, over whom the director exercises control. 
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Development work may be initiated by any 
department of the company, including sales, engi- 
neering, production, or the development depart- 
ment itself. The object may be to reduce the cost 
of the product to meet a price situation, to develop 
a new product to meet competition, or to produce 
an apparatus to accomplish a specific job accord- 
ing to sales or customer demand. 

Once the project is conceived, a request is 
made to the development committee for an appro- 
priation to cover the entire cost of development. 
On a mimeographed form a breakdown estimate 
of development costs is made, and the actual cost 
of production is estimated in the usual way by 
adding material, labor, and burden to the devel- 
opment write-oft based on the sale of an estimated 
quantity annually. [п the manufacture of elec- 
trical apparatus, where obsolescence plays such a 
major part, the average time of write-off of devel- 
To this 
production cost is added a group development 


opment costs is figured as two years. 


charge, giving the total estimated factory cost. 


The charge for selling, shipping, and administra- 


tion expense is accounted for by 
multiplying by an over-all factor. 


The figures are checked from the 


other direction by starting with the 
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total 
department 
are checked by detailed breakdown 
against actual expenditures 


bud- 
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assumed net price and working down to the maxi- 
mum material-labor-burden cost that must be 
met in order to yield a normal profit. 


[f this preliminary estimate is approved by the 


committee, the design is prepared, usually in the 
form of rough sketches, and a model constructed, 
approved, and tested. From this model, a careful 
check is made of the labor and material costs, as 
well as a rough estimate of the tool cost. Armed 
with these figures, supplemented by reports from 
the test engineer and model maker, giving per- 
formance data, the project engineer undertakes to 
get the approval of the device from the manufac- 
turing, sales, engineering, and patent depart- 
ments. Once this is secured, a redraft is made of 
the request for an appropriation, using the more 
accurate figures now available. 

After approval by the development committee 
there is held a planning conference at which all 
department heads discuss how the device will be 
manufactured, how stocked, what part assemblies 
will be stocked, how the device will be boxed, and 
how sold. A schedule is then prepared showing 
the probable date of completion of all phases of 
the work. 
mimeographed form with provision for recording 


This information is assembled on a 


the promised dates and the finished dates. 

On order from the development department 
the production drawings are prepared and the 
tools made. From them a sample is built by the 
experimental department and given a careful re- 
check by the development department. When all 
departments are satisfied, the development de- 
In the 
meantime the project engineer compiles a tech- 


partment gives its release for production. 


nical report for the advertising and engineering 
departments, from which labels, instruction sheets, 
repair parts sheet, bulletins, and advertising copy 
are prepared. The boxing requirements are also 
determined, the cartons obtained and drop-tested. 

Expenditures on every development order are 
checked monthly by the accounting department. 
All expenses incurred in connection with the devel- 
opment of the product is absorbed in its sales price. 
Each month an analysis is made of the applied 
apparatus expenditures of the department on a 
form showing by divisions of the work whether 
or not the budgeted expenditures of the depart- 
ment are being maintained, month by month, and 
Separate check on 42 
different groups of products is also made by com- 


also the cumulative totals. 


paring development charges and credits based on 
the net sales for the month. By careful checks 
the likelihood of putting into production a prod- 
uct that will not be prohtable is lessened. 
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Condemnation of New ldeas 


By PAUL B. SWINTON 


ERHAPS many companies exhibit the same 

attitude toward new ideas and product devel- 
opments as illustrated in the story told by Philips 
of Valley Steel concerning the 
Manufacturing Company. 

“They turned down Sparks cold when he first 
came around with his patents and asked them to 


Reproduction 


develop the machine on a co-operative basis. Told 
him that the machine couldn’t possibly work, and 
if it did it would have no commercial value. 
“Sparks had the vision and even the cash,” said 
Philips. “His proposition to the Reproduction 
Manufacturing Company was that he would put 
up $30,000 for which the company would turn 
out a machine that would be mechanically correct. 
In return he would agree to license them as sole 
manufacturers. The estimated cost of the ma- 
chine, exclusive of engineering, was $18,000. 
The Reproduction crowd stood pat for cost plus. 
" Being dissatisfied, Sparks came to us with the 
same proposition, and we came to an agreement. 
The first machine cost us $23,000 to build plus 
We were out $2,000. But 
we will manufacture ten of the machines this 


$9,000 engineering. 


year, and our profit on each is considerably more 
that what we had lost on the first one." 

"You took a lucky chance," commented Meyers 
of the Bronson Company. 

“No, we didn’t,” retorted Philips. “The other 
crowd simply condemned Sparks’ idea without 
investigating. They tried to tie him up so that 
they would be sure to get a good profit on the 
first machine, feeling certain there wouldn't be 
any second. On the other hand, we had our engi- 
neers analyze the patent drawings and make pre- 
liminary calculations and layouts. We then inter- 
viewed a number of contractors as to the com- 
mercial possibilities of the machine. Then we 
closed with Sparks. 

“Incidentally, the Reproduction Manufacturing 
Company tried to put out a similar machine to do 
the same work, after the success of the machine 
that we had developed for Sparks had been estab- 
lished. They were licked in the patent suit, had 
to pay a handsome royalty on the machine they 
sold, and lost what they spent for development.” 

“They're not paying dividends any more,” said 
Meyers. 

"Yes" 


panies do their own product development; and 


"] understand they're down flat." 
concluded Philips. “Successful com- 
they don't condemn new ideas without an inves- 
tigation of all the facts. 
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Developments in 


Chemical 


Process Equipment 


Interviews with 
engineers at the 
biennial Chemical 
Exposition reveal 
great advances in 
design 


ESIGN opportunities, arising from 

the development of the great va- 

riety of new materials and parts, have 
been utilized by designers in every divi- 
sion of the chemical and process indus- 
tries. Many of these uses were strik- 
ingly indicated in the Chemical Show. Two years 
have elapsed since the last Exposition of the 
Chemical Industries instead of the usual year, and 
this, coupled with present economic conditions, 
has resulted in radical redesign of many existing 
units and the development of entirely new ones. 
Of particular note is the utilization of recent 
developments in the application of corrosion- 
resistant materials for plant and laboratory equip- 
ment. Acid- and alkali-proof units of "stainless" 
steel, high-silicon iron, nickel and its alloys, hard 
rubber, chemical stoneware, 
enamelware, chemical lead, 
phenol-condensation products, 
and other resistant substances 
were shown. Many designers 
use several of these materials 
in combination. One self-oil- 
ing, double-acting, reciprocat- 
ing acid pump is built of high- 
silicon iron, with rubber used 





in several places for abrasion 


GRINNELL ?-in. 
sight-flow union incor- 
porating Pyrex glass 
tubing and designed 
for 150 Ib. cold-water 
pressure with a safety 
factor of five. Similar 
units carry hot liquids 


resistance. A high-silicon iron 
exhaust fan has rubber-faced 
blades and all moving parts 


mounted on rubber. Rotors 












PORTABLE mixer for small liquid batches 


and shafts of one colloid mill are of stainless steel, 
while the body and pump are of cast iron and the 
piping and valves of brass. The same mill is 
supplied with the pump and all parts that come 
in contact with the chemicals processed made of 
nickel, Monel metal, or other resistant metals to 
suit the immediate condition. 

Chrome-nickel steels and irons are being pro- 
vided in an increasing variety of forms. One 
exhibitor showed long lengths of seamless 18-8 
chrome-nickel steel tubing 85¢-in. o.d. by '4-in 
wall, said to be the largest seamless tubing of this 
material so far made. 

Glass-lined equipment included a tank fitted 
with a two-speed epicyclic agitator which utilizes 
a simple gear shift to change speeds. The rotat- 
ing agitator shaft is set off center and moves con- 
tinuously in a circle about the tank center. An- 
other unit contains a vertical off-center shaft with 
push-pull propellers. Other ingenious mechanical 
movements were used in two drying conveyors, 
one of which maintains trays level while changing 
direction, and the other which dumps material 
from tray to tray in order to shake it. The first 
utilizes a double track, one set of wheels being 


of wider gage than the other. In changing direc- 





250 


tion, one track is extended beyond the other and 
the tray is thus held level. 

Designers of products utilizing rubber showed 
a number of interesting innovations. ‘‘Linatex,” 
a type of rubber recently introduced in the United 
States, is said to be remarkable for its superior 
resistance to abrasion. It is made without the use 
of heat in either coagulation or vulcanization, 
yielding a material for linings which retain their 
amorphous condition indefinitely and are affected 
slightly or not at all by moisture, sunlight, and 
d gt 


= 


\nother self-vulcanizing rubber compound, 
known as "Colvulc," for resistance to abrasion, 
used às à co ering for conveyor belts or a liner 
tor chutes, has been modified in formula to be 
used for the lining of many sorts of apparatus 
for protection against acid corrosion. The ma- 
terial is plastic and is applied as a thin coating, 
after which it undergoes a cold cure within 24 hr. 
It is said to be immune to attack by hot concen- 
trated HCI at 200 deg. F. 


valve, 


X new hard-rubber 
made in sizes to 4 in., was shown. 

Once new use for fused silica is in a spherical 
ground joint for Vitreosil pipes. This eliminates 
strains inherent in joints even where there is some 
misalignment, and vet preserves a seal. A new 
refractory, "Mono-Bond," is a high-temperature 
bonding material which is mixed with an equal 
weight of pulverized firebrick or other refractory 


to make plastic one-piece linings. The material 
shrinks only slightly, does not blister or crack, and 
is easy to apply. 

| here has been considerable interest in the de- 
velopment of acid-, corrosion-, and temperature- 


resistant paints... One type shown, "Locomax," is 


TRIFLEX 
LINING 


v HE 
APEX 
| PIPE 


RUBBER 


SOFT 
RUBBER GASKET 


t TYPICAL 


STQ 3" 
chemical equipment 
show ong several different uses 


t i RUBBER LINED 


STEEL PIPE 


rubber one the new 


"Fritlex 


of 


composed of a 


layer semi-hard rubber 


sandwiched between two lay 


ers of soft rubber to gain 


flexibility 
Brick 


proof 


and longer 


linings set in 


cement are used 
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a locomotive front-end paint capable of withstand- 


ing about 330 deg. F. “Lumino” is a bituminous- 
base aluminum paint for temperatures up to 500 
deg. F. It is corrosion- and water-resistant and 
suitable for use on steel, concrete and wood, re- 
quiring no priming coat. “‘Koprime” is a new 
priming paint especially adapted for use as a first 
This 


primer is bituminous in character, bonds well with 


coat under bituminous finishing paint. 
the top coating, and results in a firmly adherent 
protective surface for rust-resisting coatings even 
under marine service. 

The growing use of tantalum plating as a 
means of resisting the destructive effect of acids, 
One 


type of spinneret for rayon was of tantalum 


alkalis, and salts was also demonstrated. 


Platinum linings for valves and chemical appa 
ratus were also shown. 

New developments in the use of Monel meta! 
nickel 
Seamless Monel tubing and pipe 1⁄4 to 4 in. 
| 8-ft. 
Nickel-clad steel plate, particularly applicable for 


and other allovs occur almost daily. 
in 
diameter and in shown. 


lengths, were 


large containers used for transporting caustic 
soda and for other purposes where nickel alone 
would be too expensive, can now be obtained with 
thick. 


with oval cylinders cast in Niresist was shown. 


a nickel coating up to in. An engine 

Solid glass units of various types, using Pyrex 
glass, are being designed by engineers. It is now 
possible to carry out a complete plant-scale dis- 
tillation in glass, distillation apparatus, piping 
and joints all being available in this material. 
One company showed a Pyrex ejector available in 
) 


sizes to 2'»-in. suction and discharge for 100-15. 
steam pressure. 

Among plastics, possibly the new- 
est make 
of 
machinable and has properties much 


like of the 


development was two 


cast phenol resinoid, which is 


those molded resinoids 


S STO. STL PIPE 4 FLANGE 
WELDED TO TANK 


HARD 


*s for / Ftna 
RUBBER FLANGE ` 


Eyebo 
out grate 
Hydraulic shock 


absorber 


HEAVY- DUTY HARD 
RUBBER PIPE OR 


LAUGHLIN 
grate 


self-cleaning traveling 


screen, constructed of rows 


of rustproof alloy steel overlapping 
to 


quirements 


short bars, spaced meet re- 








JUNE, 1931 * 


without the necessity of forming by heat and 
pressure. Engineers have succeeded in producing 
а line of pipe fittings in Dilecto, a fabric-rein- 
forced molded phenol-base resinoid. ‘The same 
material is used in a l-in. centrifugal pump which 
has no metal, except the impeller shaft, in contact 
with the liquid handled. A new odorless resinoid, 
Dilecto K-4, has been developed for resistance to 
alkalis. Another material, known as ''Codite," is 
a modified thermoplastic insulating fiber of excel- 


REPLACEMENT 


1 олако» 
| L ;BE 


Ñ and easily is embodied 
А, ч = [2t in this Charlotte col- 


loid mill. Rotor А 


held in place on shaft 


D J by means of a key 
and locknut < which 


| сап be removed 
J اسه‎ quickly. The stator 
[ | B can be pushed out 





jacket 


lent machining properties, great toughness, and 
high dielectric value. 

It was evident at the Show that product de- 
signers todav must think of ceramics as well as 
of metals. A new chemical whiteware called 
"Ceramit" is claimed to be equal or superior to 
porcelain and usable for much larger apparatus. 
Y roll for textile dyeing, bleaching, and finishing 
was made of a new ceramic material having a 
soft body covered by a permanent heavy glaze 
capable of withstanding a wide range of tempera- 
tures and sudden thermal shock. One line of ball 
mills of stoneware has working parts reinforced 
with steel. One stoneware centrifugal pump has 
the impeller shaft protected within the pump by 
a Sillimanite sleeve and supported outside on a 
double row of Timken bearings. 

Mechanical refinements have been introduced 
into a number of familiar machines. One colloid 
mill uses a single rotor, a circulating pump being 
supplied as part of the machine and the unit being 
equipped with a bypass to regulate the flow 
through the mill. One improved double-rotor 
type uses multiple V-belt drive instead of the 
direct-coupled drive formerly used. A feature is 
the "finger" which is used instead of packing 
where the shaft enters the rotor housing. There 


worn members quickly 


by setscrews in the 
back of the housing K. 
D is the cover, F the 


cover nuts, E drain 


ВЕ cocks, G inlet, H out- 
2 ав let, and L water 


is no contact at this point, although the construc- 
tion is claimed to be entirely leakproot. One 
designer avoided undesirable temperature rise in 
material during processing by using combined 
pressure and clutching action at comparatively 
slow rotor speeds instead of the high-speed inter- 
facial shearing action ordinarily used in these 
units. 

One variable-speed spray drying unit is fitted 
at the top of a tower with a conical surface sur- 
rounding the unit through which air up to 1,000 
deg. F. is admitted to the material being dried 
The spray disk or wheel is of aluminum or other 
material as required and resembles an automobile 
Into this center 
cup the material to be sprayed is admitted. It is 


wheel with its inner brake band. 


thrown out radially through a series of slots 
Here, 


however, the designer has introduced a novel 


leading to the periphery of the wheel. 


idea in taking the disk surface leading to the 
periphery and splitting it into a number of vanes, 
some of which carry the material to be thrown 
to the upper surface of the disk and the remainder 
carrying it to the lower surface, thus doubling 
wheel capacity. Wheel speed can be varied from 
3,000 rpm. to 18,000. earings are water- 
cooled and any material that can enter through a 
| !5-in. pipe can be sprayed. 

A type of double-drum dryer has an improved 
feeder which incorporates a rotary lock placed in 
the bottom of the feed hopper, which is fitted 
with an agitator. It is intended for feeding pasty 
materials and can handle calcium carbonate con- 
taining 35 per cent water with no difficulty. The 
feed hopper itself is water jacketed for cooling 
or heating. The teed rotor has a hollow shaft to 
which vanes are welded parallel to its axis. A 
heating or cooling medium can thus be circulated 
through it to prevent material from sticking. 

Increasingly high vacuums are being required. 
Designers have, as a result, produced a commer- 
cial pump capable of producing a vacuum within 
100 microns (0.004 in.) of absolute, and can pro- 
vide one on special order which will produce a 
vacuum within 10 microns of absolute. The units 
are of the oil-sealed type, and have cooling coils 
incorporated in the oil reservoir and a water 
jacket around the cylinder to aid in maintaining 
the vacuum. The unit is built of close-grain cast 
iron, with bronze bearings in the smaller sizes 
and full roller bearings in larger pumps. The 
pump shaft is of chrome steel. 

One line of submerged lead centrifugal pumps 
eliminates the stuffing box by the use of a vertical 


boot around the drive shaft. A type of heat ex- 





changer is a modification of the American Tubeflo 
types, substituting tubes for cast construction. 
Four tubes are placed parallel and expanded into 
numerous plates of metal arranged in close prox- 
imity. Return bends at one end connect the two 
hot-fluid and the two cold-fluid passages, while 
nozzles at the other end serve to introduce and 
remove the fluids. 

A unique form of heat exchanger, the *'Stams- 
vik," is built like a filter press and consists of 
recessed plates of any suitable metal clamped 
together by means of through bolts and generally 
sealed with gaskets. Openings through the plates 
are so arranged that the assembled exchanger con- 
sists of a number of thin, substantially circular 
chambers, separated by thin metal diaphragms. 
Alternate chambers are in either the hot or cold 
fluid circuit. Any number of units may be used 
to obtain the required length of exchanger. The 
material flows in approximately a straight line 
and about 90 per cent of the joints necessary in 
A third 


type of heat exchanger combines the jet and baro- 


tube and shell design are eliminated. 


metric types to produce a condenser requiring no 
air pump. 

\ radically different form of clarifying filter, 
known as the Laughlin clarifying tank, resembles 
a thickener in that settled solids are removed to 
the tank discharge by means of a rake; but the 
clarified effluent must pass upward under hydro- 
static head through an annular bed of magnetite 
A rotat- 


ing cleaning mechanism travels around the mag- 


before it reaches the overflow launder. 
netite bed continuously. Through the action of 
an intermittently energized electro-magnet, the 
magnetite particles are lifted periodically, and as 
they drop through the upward flow of water, dirt 
is flushed off. The wash water is returned to the 
intake of the clarifier or it may be discharged to 
the sewer. In a modified form, the rake and 
cleaning mechanism are eliminated, but the mag- 
netite filter bed is retained. \ cone bottom dis- 
charges settled solids through a valve consisting 
of two fluted rollers in close contact with the 
casing. 

Sifting of numerous materials in conditioned 
air which may be cleaned, heated, cooled, dried 


or humidified, is possible with a new air-condi- 


Tube element of a G-Fin gas cooler utilizing 
lengthwise fins set in slots and crimped fast 
around the periphery of the tube instead of the 


usual circular fins 
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tioned sifter which incorporates the necessary air- 
conditioning and dust-separation equipment and 
makes use of a rotating cylindrical screening ele- 
ment. Another sifter shown by this concern con- 
sists of a single- or multi-deck screen supported on 
a mechanism which imparts a rapid rotary screen- 
Construction is dustproof and 
A high-speed “‘tur- 


ing motion to it. 
units require only 1/20 hp. 
bine" sifter, known as the “Blutergess,” has been 
introduced from France. It differs markedly 
from those produced in this country, consisting 
of a vertical shaft carrying two turbine-like dis- 
tributors which throw the material forcibly 
against encircling screens. Floor space required 
is exceptionally small. The blade profile forces 
every particle of the material to strike the screens 
at a constant angle. Screens are set vertically to 
minimize wear and are of phosphor bronze, brass, 
or steel. They are mounted on high steel frames, 
held in position by steel straps, and can be changed 
easily by loosening one knurled screw. Any mesh 
to 300 or even finer may be obtained with coarse 
cloths because of the angle at which the material 
strikes the screen. Thus, in effect, a coarse 
screen prevents clogging and yet does finer sift- 
ing. No air separation is used in the unit, nor 
are brushes incorporated. 

An air-operated cycle controller for opening 
and closing valves and other apparatus uses a 
clock-driven cam operating a series of air valves. 


Another unique type of instrument is a “flame 


analyzer” used to control the heating effect of 


gases. The instrument consist of a means of 
supplying gas at a constant rate to a burner which 
can be very accurately adjusted for flame height. 
Four small thermocouple junctions are supported 
at different points in the flame and these are con- 
nected so that each pair is in series and the two 
pairs oppose each other. When flame character- 
istics are correct, net voltage generated is zero. 
Any deviation in flame characteristics will show 
fluctuations on a permanent record. 

An automatic screw-feed device, intended for 
automatic weighing of cement to be shipped in 
bulk, avoids the difficulties inherent in weighing 
by ordinary hopper weighers which results from 
the packing and air pocketing in the hopper. A 
main screw delivers approximately 90 per cent of 
the desired load to a hopper whereupon an aux- 
iliary screw delivers the balance more slowly until 
the scale mechanism causes cut-off. 
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Roller Chain Drives 


IN THEORY AND PRACTICE 


By G. M. BARTLETT 


Professo! Machine* Design urdue l versity 
Consulting Engineer, Diamond Chain Manufacturing C 
DRIVE the angular 


К \ CHAIN 


velocity ratio is constant for en- 


tire revolutions of the sprocket, and series. The first appeared 


tor parts of a revolution correspond- 
ng to the passage of a whole number 
ıt teeth. But there is usually a slight 
leviation from uniformity during the passage of a single 
tooth, the one exception to this being the case where the 
velocity ratio is 1 to 1, and the center distance is an 
exact multiple of the pitch 
\ chain drive has been likened to a pair of spur gears 
ieshing with an endless flexible rack, but the analogy 
more apparent than real. have yet 
found by which the action of a rigid rack with a spur 


No means been 
ear can be imitated by a flexible rack which is to wrap 
tself around the gear after a theoretically correct en- 
agement with the teeth. The that for a 
rect rack action the pitch of the rack must be equal 
to the circular pitch of the gear, while tor a correct wrap- 
ping of the rack about the wheel its pitch must be equal 
to the chordal pitch of the gear. Two toothed wheels of 
the same circular pitch but of different sizes cannot have 
he same chordal pitch; hence the same flexible rack, 
ith links of a definite pitch, cannot wrap correctly 


reason 15 


The second article of a 


in the April number. 


about the circumference of both 
Neither IS the 


sprocket like that of an 


і 


action ot a chain ind 
i ordinarv belt and 
conceive the pulle to 
be a polygon with as many sides as there 


pulley. But if we 
are teeth in the sprocket, the comparison 
: [he action 
of a chain as it travels over a sprocket 
that of a 

slippable belt traveling over a prism. The 
more sides in the prism, the smoother the action. This is 


will be more nearly correct. 


may be compared with non 


the reason why the use of wheels having as large a nun 
ber of teeth as possible is desirable. 
[he 


conditions which 


cause fluctuations in. angulai 
velocity are illustrated in Fig. 1, in which a 6-tooth 
sprocket drives a 9-tooth sprocket. In Fig. 1A the 


tangential distance is equal to 54 pitches, and the cente1 
distance is such that when the driving strand of the 
chain is at its nearest approach to the center of one 
sprocket it is the farthest from the center of the otl 

If we assume the driving sprocket to be turning uni 
formlv, it 1s evident that the angular velocity ratio, 
stead of being N5/N4 or 9/6 is: 


R» F 


, ... (180) m 
IX , COS ( Ni á sin Na 








180 
| | [ап ( V. ) 
VELOCITY ratio equals 180 
si ( v) 


When the chain has moved through a half pitch condi- 
reversed and the angular velocity ratio 1s: 


180 180 
CO» P cos 

( Va ) ( =) ' Р 
Р; t- 180 

2 sin 2sm — 
i) iV] 
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“il es ) Ра Е 


1.68 


uons ar 


: 1.3/4 
180 
tan к ) 
es 
he maximum velocity of the driven wheel is thus: 
І ] 
100 COS ( 180 со 180 22.9 рег cent 
№ Vi 


greater than the minimum. 

This angular reduced 
greatly by adjusting the center distance so that the 
tangential distance shall be an exact multiple of the 
pitch as in Fig. 1B, instead of an odd multiple of half the 
pitch 


variation in velocity can be 








distance 


Fig 1 ну the 


equal to an 
B, the 


9 to N.5 per cent 


making tangential 


even number of pitches, as at 


velocity ratio variation is reduced from 


| 1 1 i Ro 
[1 e angular velocity ratio varies between 7; 
( =) 
(©) 
\ 
( iximum velocity of the driving wheel is thus 
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(52) 
соз 3 
V2 
| 180 
cos (189) 


Thus, by changing the center distance an amount equal 
to half the pitch, the velocity fluctuations have been re- 
duced from 22.9 to 8.5 per cent. 


[t must be borne in mind that Fig. 


or 8.5 per cent great 


100 £3 
er than the minimum 


| illustrates a very 
unusual chain drive, the number of teeth being less than 


one-third the number usually used. The table shows 
Per Cent Variations in Angular Velocity 
with Various Combinations of Teeth 
Teeth on I river 
6 9 14 21 30 45 
= 6 00.0 
5 33.3 
Е 9 8.5 00.0 
m 22.9 13.2 
= 14 12.6 3.7 0.0 
: 18.4 9.1 5.2 
= 2 14.3 5.3 1.5 0.0 
© 16.6 2.5 3.6 2.0 є 
E 30 14.8 5.8 2.0 0.4 0.0 
© 16.1 7.0 M 1.5 1.1 
5 45 15.2 6.2 2.3 0.7 0.3 0.0 
Z. 15.7 6.7 2.8 1.3 0.8 0 


Upper figures correspond to tangential distances that 
are an exact multiple of the pitch; lower figures, for 


an odd multiple of the half pitch 






varietions in angular velocity for various combinations 
of teeth, and indicates the advantage of using sprockets 
with a large number of teeth, as well as the effect of an 
adjustment of center distance. The upper figures give 
the percentage of variation in the angular velocity of tix 
driven wheel when the tangential distance is an exact 
multiple of the pitch. 
centage of variation when the tangential distance is a 
odd multiple of half the pitch. 

Assume, however, that the weight of each sprocket 
with its attached masses is sufficient to maintain an ap 
proximately uniform angular velocity despite the ten 
dency to transmit a variable angular velocity. Thí 
result is that the chain tends to travel too f~ during 
a part of the time and too slow during the rest of thi 
Uniformity of motion may be attained under thesi 
conditions through the medium of elasticity in the chain, 
or spring cushions in the sprockets, or non-rigid con 
nection between the sprocket bearings, but most impo: 


The lower figures give the per 


time. 


tant of all by the elastic compression of the oil films 
between pins, bushings, rollers and sprocket teeth. 
Careful tests made in England have shown that th 
wavy path of pin centers along the driving strand o! 
a dry chain changes into a path almost absolutely straight 
by the introduction of a proper supply of lubricant. Fu: 
thermore, that in the 
drive the amount of elastic stretch required is only a few 


calculations show average chan 


thousands of an inch 


Chain elongation, or stretch, is caused by wear lx 
tween the pins and bushings which increases the size 0! 
the holes and reduces the size of the pins. This caus 
an increase in the pitch distance between the roller cen 
ters of each pin link, but does not affect the pitch of tl 
roller links. 

\s soon as the forward roller of a pin link seat 
itself between the teeth of the driving sprocket, the p! 
link begins to turn about the forward pin until the nex 
roller has seated itself. The angle of bend is 360/۸ 
During this turn the pressure between the pi 


deg. 
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and bushing is equal to the whole load on the chain, 


but there is no wear between the bushing and the roller, 
\t this instant 
the next link which is a roller link, begins to turn about 
the rear 


nor between the roller and the sprocket 


pin. During this turn the average pressure 

between the rear pin and its bushing is less than the 

load on the chain, and there is definite wear between 
the bushing and roller 

\s the same links leave the driven sprocket the re 


It is evident that if the driving 
sprocket is smaller than the driven sprocket, the forward 


verse conditions hold. 


pin of the pink link will wear more rapidly than the 
rear pin, and if the driving sprocket is the larger of the 
two, the rear pin will wear more rapidly 

this 


a chain caused by wear between pins 


Extensive study of subject has shown further 
that elongation of ١ 
and bushings becomes more rapid when the load or the 
sprocket speed 1s Increased, or the chain length 1s 


shortened, or when the width of the chain 1s decreased 

The maximum elongation that can take place ın a 
chain before it is unfit for futher use varies according 
to the number of teeth on the larger sprocket, and the 
character of the drive. In some cases chains are not dis 
carded until they have stretched to the extent of 3 per 
cent or more of their original length, and in others they 
are considered unfit for use before they have stretched 
half that amount. An elongated chain acts at higher 
points on the teeth, depending upon their number. Wit! 
a chain of 3 per cent elongation and a 60-tooth sprocket, 
for example, the roller centers are acting as far out as 
the outside circle of the sprocket. If we consider this 
the limit for a satisfactory drive, the maximum elonga- 
tion per foot would be 0.36 in. for 60 teeth, 0.31 in. for 
70 teeth, 0.27 in. for 80 teeth, 0.24 in. for 90 teeth, 
0.18 in. for 100 teeth, and 0.17 in. for 125 teeth. 

In a new chain drive in which the pitch of the chain 
is the same as that of the sprocket, all rollers are seated 
at the bottoms of the spaces between the sprocket teeth. 
With an elongated chain, the rollers are forced to op 
erate at points further from the center, but there 1s 
always one roller that occupies a position at the bottom 
of the tooth gap, as at W, Fig. 2. If the tension in the 
two strands of the chain were equal, the position of IT” 
would be midway between the approaching and the 
departing roller, but when the tensions are unequal IT” 


moves toward the slack strand 
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2—Action of an elongated chain over a 
Roller W is the 
bottoms in the tooth space 


Fig. 


sprocket. only one that 





11 


Considering the first active roller .4, there are three 


forces acting upon it, namely : <1 which is equal to the 


tension 7 of the chain; BA which is normal to the tooth 
curve at the point of contact with the roller; and EY 
which acts along the center line of the link 42 By 


drawing BX parallel to EY, we have the force diagram 
AXB, in which NXP is the tension 
and BA is the pressure between the rolle: 
I'he angle XAB is the pressure angli [he link to t 
right of A has just completed its turning 
the pin at 4, and during the time of that motion the 
tension in the link has not changed 

It it is a pin link, the forward pin 
pressure equal to 4X during the entire bending motior 


in the first link .J/ 


ani the tooti 


nate rt 1 11 
по ) K 


supports a ear 


If it isa roller link, tke pin is attached to the pin link AE 
and hence during the bending the pin pressure has dé 
creased from AX to BX and the average pressure is 
about one half the sum. 

[tf М is the number of teeth, ¢ the pressure angk 
and T the tension in the tight strand of the chain, thet 


the pressure on the first tooth is: 
di (=) 
sin 
N (1 
(59 ) 
Sin ; Ф 
N 


[he tension in the first link AE is: 


T sin ¢ 


360 2) 
sin V =i- Ф 


[he average pin pressure on the rear pin o 
link during the flexing of the link is: 


A | sin Фф 


360 
2 А sin \ - Фф 


By laying out the force triangles successively for each 
link, the tooth pressures and link tensions can be deter- 
mined for all of the links as far as the “bedded” roller 
I where the tooth pressures on the two sides ot the 
roller, and the tensions in the two adjacent links are equal 
| discussion. shows how the new standard 
tooth 


cham elongation, how the load is distributed ( unequally ) 


he above 


sprocket design automatically compensates for 


among a number of the teeth, how each link and eac 
tooth takes its load gradually and gives it | 


As to the 


teeth," апу 


much talked of “rolling action 


sprocket one who will take the trouble t 


wrap a chain slowly about a sprocket and caretully ob 
serve the approach and departure of the rollers will 
that the rollers do not roll 
times. Where the 
rolling between thi 
W, Fig. 2, but 

the amount of 
however, turns within its roller 
300/N dev. 


N teeth 


11 1 1 ! ! 
ink turns in the roller during approach а ( 


over the sprocke eet] 


thes chain is elongated there 1s 


slight action DOSI 
1 е 1 

remembering that the 

exaggerated, 


| «at | 


equal to 


bushing, 
every time it passes around 
with [he forward 

turns during departur: hus the hol 
receives uniform wear in all 
| he 


life of the chain. rate at which the rollers tun 


ғ zi 
over their bushings 1s theoretically equal to ( : : ) 


are the sprocket 


he sprockets 


turns per minute, where Sı a1 
speeds and N, and Na are the teeth ın t 
























By J. O. CADIEUX 


Chef Engineer, Connecticut Л L І 


HE apartment house telephone in principle 

may be considered as an outgrowth of the 
older intercommunicating factory telephone, but 
as a design development problem it constitutes a 
thing apart. New factors and a different kind of 
consumer had to be considered. In the case of the 
Connectaphone the engineering development was 
carried on over a period of four years, even 
though the company had as background an experi- 
ence of thirty vears in intercommunicating tele- 
phone systems. 

When during the period of extensive apart- 
ment house construction about five years ago, it 
was decided to bring out a telephone that would 
meet the requirements of these modern, well- 
equipped buildings, the engineers of the company 
determined to strike away from beaten paths 
All of the 
complaints, criticisms, and suggestions relating to 


and redesign “from the ground up.” 


the old standard telephones were considered, and 
the preliminary suggested models were discussed 
with the architects of the building. This process 
meant much experimentation, and the construc- 
tion of many models before anything was put into 
the shop. The result, however, was that a model 
was finally developed to such a state of refinement 


Matching 


the design of 


T. 
modern conveniences 
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Modern 
Architecture 











one of the 


7? 


that it received the approval and acceptance of a 
number of important specifying architects, even 
before any expense was incurred in production 
activities. 

Some of the general requirements as gathered 
in the field were: The instrument must be an 
integral part of the building and must “look 
modern," in keeping with the newer buildings; it 
must be dust-proof and tinkerproof; it must be 
capable of easy removal from the wall to permit 
painting, plastering, or papering; operating and 
signalling current must be taken from regular 
house circuits in order to save battery replacement 
troubles; a positive signal must be provided on 
the suite phone to indicate that the calling party 

DIAGRAMS are furnished by the engineering 


department to every dealer to enable him to 
make bus-bar changes to suit any system 


T-D- 1487 
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has entered the vestibule door; for school use the 
instrument must be positively chalkproof. 

From the standpoint of the dealer an instru- 
ment was desired that could be adapted easily to 
various different house systems, thereby avoiding 
the necessity of stocking a large variety of sets. 
From the standpoint of production in the shop, 
all parts were required to be made either in 
presses or on the screw machine for economy in 
quantity production, and rapid economical as- 
sembly was also desired. A description of one 
telephone model will show how these require- 
ments were met by the designer. 

[he body design of the Connectaphone resulted 
from consultation with designing architects. It 
is elliptical in form with a "modern" severity of 
line, and hugs the wall closely as compared with 
the ordinary old-style wall-box telephone. To 
obtain the closeness required without sinking into 
the wall was an engineering feat, and the result 
is shown in the accompanying illustration of the 
dismounted instrument. The body was made of 
molded Bakelite, which because of its high insulat- 
ing characteristics, required no shielding from 
contact with the circuit metals, thus saving space 
as well as work and material. All connections 
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were made in the form of flat bus bars stamped 


from sheet metal, which besides saving space 
made a neater arrangement and eliminated wiring 
troubles and soldering. The transmitter mouth- 
piece and holder were made integral with the body 
and sunk into it. Then, by designing the bell, or 
gong, to fit around the transmitter no space was 
The ringer was made 


with one powerful magnet, instead of the more 


lost in the instrument. 


bulky double-pole magnet, and placed directly in 
line with the bus-bar circuits to conserve space. 
A lug molded intact with the body receives the 
several contact springs without further insulation 
and thus saves the usual insulating block and 
separators, 

The back plate of the instrument is of heavy 
sheet steel, cadmium plated, with all of the line 
connections on one insulating block, which is of 
cold-molded Cetec. The line plug contacts are 
heavy gage bronze spring that automatically 
form good electrical contact with the bronze line- 
jack strips. The bus bars are of sheet brass 
cadmium plated, and they form a rigid electrical 
construction without the use of wires or solder. 
lo “rewire” the telephone for any other type of 
system, it is only necessary to install the bus bars 
designated for the given system. ‘The brass in- 
serts to which the bus bars are attached are 
molded into the case. The button rings on the 
body are molded in such a manner that they can 
be left as ornaments only, or broken through to 


receive one, two, or three buttons, or two buttons 


INSIDE 


ment of the tele- 


arrange- 








phone, showing also 


the receiver with 





magnet attached to 
the steel shell as 
part of the talking 





circuit. Wiring in 





the telephone case 





is eliminated by a 





system of bus bars 


fastened by screws 





to inserts molded 
Bakelite 


case. rhe wall 





in the 








plate, shown at the 
right, contains the 
line contact springs 
in a molded block 














oS 


cora- 
ARRANGEMENT of the dust-proof receiver 
hook, showing also the contact spring, set 
in a lug on the molded case without in- 
sulating separators. If the receiver is left 
off the hook, the cord lever is pulled down 


current cut off 






and the 


and a signal light. The buttons are molded Bake- 
lite with enamelled designations. 

In studying the problems from the standpoint 
of house installation some means had to be con- 
sidered for providing for the many types of out- 
let boxes employed by electrical contractors in 
various parts of the country. This was taken 
care of by punching slots in the back plate so 
boxes. 


arranged as to fit all standard outlet 


hese are shown in the illustration. Thus, no 
drilling work is left to the installer, and the extra 
slots naturally do not show when the case is in 
place. This arrangement is also formed to 
permit the setting of the instrument in a square 
position on the wall even when the outlet box has 
been badly installed. 

Го prov ide for installations where there would 
be exposed wiring, as in factories, four spots on 
the oval back plate are sheared so that in case 
of necessity the installer can bend them back and 
torm four lugs, or feet, to keep the plate away 
from the wall and allow for the passing of the 
line wires. 

Standard instruction sheets were made up in 
the engineering department, and a file of blue- 
prints is provided as a part of the equipment of 
each dealer so that a small stock of bus bars is all 
that is required for different systems instead of 
having to stock a large number of sets of tele- 
phones. All screws used throughout the instru- 
ment are commercial standards. 

[he transmitter is ingeniously arranged to save 
space and to eliminate the ordinary type of ugly 
mouthpiece. The mouthpiece and the diaphragm 
container are molded as an integral part of the 
telephone body, and the trimmed aluminum dia- 
phragm is held on by two bronze springs. The 
transmitter button is of the 


granular carbon 


+ + + 
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class, and is held in place by a straight bridge 
which in turn acts as support for the gong. This 
gong is drawn bell metal and is cadmium plated. 
Access to the transmitter diaphragm and button 
is obtained by simply removing the two screws 
that hold the gong. The gong hammer is of cold- 
rolled iron tubing with a fiber core. 

[Instead of the usual non-ferrous or dielectric 
material in the receiver case, the case is made of 
pressed steel and forms part of the magnetic cir- 
cuit while the receiver is energized. The re- 
ceiver magnet core is of basic iron. The receiver 
while hung up is used as a means of signaling by 
the use of a transformer connected to 110 volt, 
60 cycle circuit on the primary. The secondary 
delivers 12 to 14 volts a.c. to the receiver, giving 
a signal similar to that of a miniature automobile 
horn. Lifting the receiver off the hook switch 
throws the receiver into the talking circuit, mak- 
ing available the direct-current battery current 
for talking. 
served for the talking only. 


The battery current is thus con- 


A feature that was especially desired for apart: 
ment house use was the signalling light which 
Hashes when the party at the outer door has 
entered the vestibule. The light is a specially 
inserted between two 


The bulls- 


eye is located in the center button frame on the 


designed bulb which is 


bronze jack springs on the back plate. 


body and is of molded glass. 

The body of the telephone is made up of dark- 
brown Bakelite, molded to a matte finish with 
polished edges. ‘The receiver cap is of the same 
material, and the steel receiver case is lacquered 
to match. When the finish of the apartment 
house demands other colors, sprayed lacquer in 
any desired color is used on the case, lacquer 


. . $. | 
adhering very well to the phenol molding material. 
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STRESSES 
IN FILLETS 


Economy of material has increased 
apparent working stresses, making 
necessary greater attention to cal- 


culation of concentrated stresses 


By E. F. GARNER 


"meili [ miversil 


Г IS well known that rapid changes ot section suc 


as are produced by small fillets induce high stress 
mceentration in and around the fillets when th let 


mnected members are subjected to loading ot 
These high stress concentrations are үет 


ichine members, especially when the members are 


ibjected to reversals of stress 


General analvtical expressions tor finding the stress 


4i 


ncentrations in fillets have been formulated, but these 
pressions are so complicated that verv tew attem] 


1 


made to use them in actual desi: 


~ 


n work 
With the increased tendeney to decrease the sizes and 


ghts of machine parts in the interest of economy of 


iterial, the apparent working stresses have been in- 


ised and the problem of stress concentration becomes 
great practical importance, so that its effect must be 
considered in actual design. 
lhe stress concentration factors for fillets in bending 
several sizes of fillets and several ratios of fillet- 
connected rectangular members have been found experi- 
mentally by S. Timoshenko, and W. Dietz (see Trans 
actions, A. S. M. E., Vol. 47-1925), and there is no 
Treason to believe that these factors will not apply to 
Circular sections in bending or to either circular or rec 


ints of this irticle аге being distributed among the 
s of the Clearing House | « Machint Design Data,’ 
anization of the professors of machine desig heade b 


Frank L 


Eidmann f Columbia University 





Fig. 1—Katio of concentrated stress to normal 


tension, compression, or transverse stress 
Fig. 2—Katio of concentrated to normal stress 
when connected members are subjected 


to torsion 


t Ct - rect ensi ) Co pression © 
4 ‚ | | i 4 | 
\ n erial 1s lomogeneous S rot irl per- 
t tix t1 n ] 1 + not trececec! 
rectly ¢ 1( s mav be sa Or ste¢ [ 1t 15 t stresses 
( is 
stress concentratio tact S or fillet n torsion 
for seve sizes of fillets sevi 10S ( fillet 
connect Ircular s] att have et determine expel 
ent i wal ‘S Facobst Ser | S tions 


حل 
f‏ 
zx!‏ 
» 
ч!)‏ 
n‏ 
/ 


Yn а sis of the data trom these experiments T: 
veals th two variables are involved, namely, the 
ratio of the radius of the fillet to the dius or depth of 
the sn 


ller section and the ratio of the radii or depths 
of the fillet-connected members | 
curves from these experiments shows that the stress 
concentration increases with a decrease in fillet size for a 
constant ratio of radu or depths of fillet-connected mem 
bers, verv rapidly at first and then more slowly until a 


ratio is reached beyond which there is no increase in 


It is not believed that the increase in stress for a given 
size of fillet in bending follows a straight line law up to 


a certain ratio of depths of members and then suddenly 


1 ‘ 
пе ratio, as 1S Indl 


becomes uniform for an increase in t 
cated by Timoshenko in a plot of the original data. It is 
plausible to believe that the variation in stress concen- 


tration for fillets in bending foilows tl same general 
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Fig. 3j— Average variation of stress concen- 








185 tration with change in ratio of fillet radius 

18 L 85; 7 |, 0 19 | | to radius or depth of the smaller member 

( 5] 58 1.59 1.00 boa and average variation of stress concentra- 

E tion with variation in ratio of depth or 

Р T Ї el [ radii of connected members, for tension, 










compression, or transverse stress 








Table 


tension, compression or transverse stress 








iI—Stress concentration factors for Rer 






corresponding to values of ratio of depth 





or radii of connected members and ratio 





of fillet radius to radius of smaller section < 





















law as that for fillets in torsion, a plot c 
of which is shown in Fig. 2 \ replot 52 
O1 thre Curves 101 fillets in bending 15 








\n inspection of this replot reveals 
















a tamily of curves trom which it is x 

seen that the stress concentrations ar 

functions of the ratio of the radius of 

the fillet to the radius or depth of the 

small member and the ratio of the { = ; : 

1 depth ot large member to Tension, Compression, or Transverse Stress [Ox 
9 се 

the radius or depth of the smaller r í 

of the two members that are joined on 

If for the several ratios of A /r, the values of the stress 

concentration factors for tension, compression, or trans- I 

verse stress are tabulated for the several fillet ratios, as In the foregoing — 

in Table I, the average values gives a curve, as shown in р == radius of fillet 

Fig. 3, which represents the variation of stress con- r half depth of small member 

centration with change in ratio of R/r. Similarly Table R = half depth of large member 

I and Fig. 4 show the same conditions for torsional stress. For torsion loading the stress concentration factor is 




















lf for each of the several fillet ratios the values ot 

| 0.15 Q 

the stress concentration factors be divided by the average 7 › 1: i Q А 0.8 
к' = (043 4 L88 — —5—— — 

stress concentration. factor, it is seen that the quotient Vex? (R = r) 
1 nsibly a constant quantity for any given value of | where 
fillet ratio \ plot of the values for the several fillet e radius of fillet 
ratios ves a curve as in Fig. 3, which represents the › radius of small member 
variation of stress concentration with change in the ratio R radius of large member 
0 is to the radius of the smaller member 


The maximum stress in the fillet is about 15 deg. from 


| s were found that fairly well fitted these two — - А е 
ain af ens T TE ves being a plot of the the beginning of the fillet, measured from the small mem- 
( irves, the full line curves being a plot o : : hs 
t1 | ex tal dat | the brol line curve ber, for both transverse and for torsion loading. There- 
1 rmed experimme!: data and the broken line curve : : : Р 5 
i | | i fore for combined bending and torsion the fillet stress 
{ at Vt t 1 Ol 
' —— for each loading may be determined separately and c 
ihe equations от these two curves Involving 1€ 0 - 2 ‹ 
“ i | ленай а wh bined to give the maximum tensile or compressive stress 
1T1 ( 9 г апі when 1 itipliec ogethne! 
-— оон боле or to give the maximum shear stress. 
\ n equation tor the stress concentratio actor 
TI tress concentration tactor 1s given in terms ot the 
tre n a straight member having the same radius or ` 6 i i EY - "Oe 
A o -——! ипе таштоо Concentrated stresses in fillets may cause 
À ! t l К SI CT 1 en CI . te . m m 
i а is кини in the birth of "fatigue cracks," particularly 
sti ncentration. factor is in brittle materials. Even low-carbon 
- 46 123 steels subjected to vibratorv stresses may 
К | Ww nii p) fail because of high stresses in small fillets 






or sharp corners 






measure! 
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Table for torsional 





2—Stress concentration 


stress corresponding to values of ratio of 4 65 Y g 8 9 T 
depth or radii of connected members and 1 )8 QA 971 9.972 097 m 71 
ratio of fillet radius to radius or depth of [ [ ) an T бг T14 T m T1 2] | 
smaller section 
“ = ~ T 7 ^ + 
» 4 4 4 4 
Е + 9 r = о P оге, © r о 
( 155 a f 
Fig. 4—Average variation of stress concen ШЕТ 1171 T 1 1 12 1113 1 134 ЕТ T ] 
tration with change in ratio of fillet radius V. 62 : - i | 
to radius or depth of the smaller member . 2 к "1 S k z5 = = | 
and variatiop of stress concentration with i" 13.4! 14.79 4 61 8 
variation in ratio of depth or radii of con- | i : E аг а а ш 
nected members for torsional stress bs "9 | i : ——— لت‎ и i : i i i ] 


Fig. 5—Automobile front wheel 
spindle for which maximum 
stress in fillet at the shoulder 


was caleulated 


02'2. 





Variation of Rr 





tio. Due to 


1052 

E 

v.s 

S 

= o 
o 
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v x OA 
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1 


[he maximum bending movement in the 


spindle occurs when the car 1S turning a corner 





at such a speed that as a result of the cen 

bus trifugal force it is at the point of impending 
overturn. Then the entire weight of the car 
will be concentrated on one of the front wheels, 

Since, in any case, the maximum stress in the fillet — in addition to which there will be a side thrust on that 

is highly localized, this stress may easily exceed the vield wheel. 

point stress of the material without showing anv perma- Weight on front wheel spindle 1500 Ib. 

nent deformation of the member as a whole. If the | 

material is ductile a rearrangement of the stress distri 


Side thrust at ground, 


E IL لوا‎ Об м 500) 900 11 
bution may take place by a change of radius of fillet, but 1: F 
: ا‎ - ; i M (900 XxX 14.25) - 
if the material is very hard, under repeated stressing o: ! en x 
са ‚кё i ا‎ д . ida 1500 x 1.058) 11.200 Ib. in 
impact loading, cracks may occur in the highly stressed х 
portion of the fillets and the endurance limit be thereby —" 
greatly reduced. Maximum bending stress in straight shaft equals 
As an example of the application of these formulas 32M 12 11.200 
we will take the front wheel spindle of an automobile Qi mE — EE ene. ЖЕ = 55,000 lb. per sq.in. 
: 2 d? ` Q3 
that was used for a number of years and proved to be da PTT 
satisfactorv. 0.4 
i 1 — К d — = = 0312: 
Road weight ot tour door sedan i 1.28 
and five passengers = 3750 Ib. 1.925 
c 
Weight on front wheels 0.4 x, 3750 — 1500 Ib. R =r = 128 ^ 1.3 
Effective radius of tire = 1# in. E 
ы кз à s 0.46 23 
Coefficient of tire friction = 0.0 K 026 د‎ . 223. ы ) — 197 
Mini "ield í ° material p \/0.312 i 1.52: 
Minimum yield point of materia 
(S.A.E. No. 3135) = 110,000 Ib. Maximum stress in fillet, KS, = 1.97 X 55,000 = 
per sq.in. 108,350 Ib. per sq.in. This quantity falls just short ot 


In Fig. 5 are shown the dimensions of the spindle the yield point of the material that was used. 
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URING the last decade increasing attention 
D has been paid to surface finishing, applied 
for the sake of appearance and for protection 
against corrosion. Electroplating has turned 
from a mysterious secret into a science, leaving 
the dirty, poorly ventilated room in the cellar to 
become an integral part of the manufacturing 
process. Electroplating brings live problems to 
the designer, because the success of the plating 
process both from a technical and an economical 
standpoint often depends upon the design of the 
part to be electroplated. 

Before going into a detailed discussion of the 
problem it might be well to review the subject of 
plating as the plating foreman sees it. The 
"work" comes to the plater with grease and oil 
on its surface, sometimes rusty or covered with 
scale. This foreign matter has to be removed 
prior to plating, because the plate will adhere 
only to a chemically clean metallic surface. Aside 
trom mechanical cleaning by means of abrasion in 
tumbling barrels or by sand blasting, the cleaning 
procedure generally involves two distinct steps, 
namely, first, cleaning in an alkaline solution to 
emulsify and remove oil and grease, and second, 
pickling in acid whereby oxides are dissolved. 

The still-plating tank typifies the whole prin- 
ciple of plating. Across the top of the tank that 
holds the plating solution are three copper or brass 
rods. The two along the sides of the tank carry 
the anodes through which the current enters the 
solution from the generator. The central "work 
rod" carries the articles to be plated, which are 
suspended in the solution on wires, hooks or spe- 
cially designed racks. 

Ihe alkaline cleaner tank is constructed and 


operated in a similar manner. 


Hydrogen gas is 


t 
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esign for 
Electroplating 


By GUSTAF SODERBERG 


Udylite Process Company 


An expert in plating processes points out 
the factors which the designer should con- 


sider but which he frequently overlooks 


deposited on the work instead of metal, as is the 
case in the plating bath. The very vigorous 
hydrogen evolution loosens the grease and dirt on 
the surface of the work and suspends it in the 
solution by emulsification. The principles of de- 
sign which hold for electroplating are equally 
valid for electrocleaning. 

In order to provide a certain resistance to 
rust and corrosion the plate is specified to have 
a certain minimum thickness which varies accord- 
ing to the type of exposure to which the object 
is subjected and to the desired life of the coating. 
Any excess of metal deposited on any one point 
is a definite loss. 

It may be stated that a uniform thickness of 
plate can only be approximated. The illustra- 
tion in Fig. 2 tells why. The anode is shown at 
A, and the cross section of the object to be 
plated is at 5. 
the current which transports the metal and de- 


A fundamental law tells us that 


posits it on the object will take the shortest route. 
[n other words, most of the current will go to d, 
and there give a thick deposit, while b gets only 
a thin coating, and the corner c only a flash. In 
order that c will get the minimum thickness speci- 
hed, it may be necessary to put on a heavy coat- 
ing at d. This takes time, requires more equip- 
ment and current, and more metal. 

Fortunately, the metal distribution from most 
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plating baths is more even than such a calculation 
Most 
solutions have what is called throwing power, be- 


from dimensional data would indicate. 


cause certain resistances to the current are set up 
at the points of highest current density and force 
the current to deposit more metal at points of 
lower current density. This throwing power 
varies from metal to metal, depending on one 
hand on the inherent character of the metal, and 
on the other hand on the type of solution that is 
used. 

[n general, alkaline and cyanide solutions are 
Of the 


commercial solutions, the alkaline-tin and cyanide- 


considerably better than acid solutions. 


cadmium baths have the highest throwing power. 
Next come cyanide copper and zinc. Nickel, acid 
copper and zinc follow. Finally, we have the 
chromium solution, which has a negative throwing 
power. The exact composition of the solutions is 
often very important. The design of the article 
frequently makes it necessary to use a solution 
with high throwing power, and is often the decid- 
ing factor in regard to the kind of electro-deposit 
that should be selected. ‘This is one of the rea- 
sons why cadmium is preferred to zinc for rust 
proofing. 

The plater can do several things to equalize 
He will, if he 
knows his business, keep his plating solution at 


the distribution of the coating. 


the maximum throwing power, which involves fre- 
quent chemical analyses of the bath. He can also 
spend more time on the cleaning operation, thus 
increasing the apparent throwing power. Finally, 
there are a number of methods that can be re- 
sorted to in order to obtain a more even current 
distribution, such as the use of "thiefs," "shields," 
or conforming anodes. ‘These methods are used 
in chromium plating in particular, and introduce 
new cost items. 

Correct design will do a great deal towards 
cutting costs. Unnecessary depth of hollows 
should be eliminated, and sharp corners can often 


be rounded off. In extreme cases it will even pay 


IT I5 unreasonable to 
expect all surfaces to 
be plated with equal 
coats, as is seen here 





to divide an unnecessarily complicated part into 
two parts. 

The distribution of the current is much affected 
by obstacles in its path. In Fig. 3 this point is 
demonstrated. It is a box with a small opening 
toward the anode. Even the best plating solu- 
tions cannot "throw" much metal at e. In the 
case when protection at this point is of vital in- 
terest, it is necessary to redesign the box and 
provide for a larger opening, if inside anodes are 
to be avoided. 

Practically all metal deposition is accompanied 
by deposition of hydrogen gas, which forms gas 
pockets if not allowed to escape, thus preventing 
the plating solution from coming into contact with 
the surface to be plated (corner e in Fig. 2). In 
order to plate at such areas, the plater can some- 
times re-rack the work when it is half plated 
in order to change the position of the gas pocket. 
The result is loss in time and unnecessarily heavy 
deposit on other areas. 

The designer can frequently eliminate this con- 
dition by changing the inside curvature of the 
article. If such a course cannot be followed, he 
can place a small hole where the gas is likely to 
accumulate. An added punch on the die or a 
small change of the casting pattern is often all 
that is necessary, but even an added operation in 
the machine shop will often pay many fold in 
the plating room. 


IMILAR precautions are needed to prevent 
С cleaning and plating solutions from being car- 
ried over into the water rinses (at g in Fig. 2). 
These solutions represent definite values, and the 
quantities lost through faulty design mean a sur- 
prisingly large addition to the cost. Further- 
more, unduly contaminated rinse water causes 
trouble, and must be replaced by fresh water 
A slight 
change in design may result in a substantial and 
It will also add to the life of the 
solutions and lessen the amount of chemical con- 


which also costs time and money. 
direct saving. 


trol necessary in the plating department. 

One of the first questions a plating foreman 
asks himself on examining a new piece to be 
plated is, "How should it be racked?” The prob- 
lem is not at all a simple one. The work rod must 
be connected to the work at least at one point, 


and if the article is large, at several. Generally, 


PLATING costs can be cut if parts 
are designed with consideration of 
gas pockets and hidden surfaces 





the work is hung on a hook or held by spring 


action. The article cannot be hung haphazardly. 
Recesses must face the anodes, and protruding 
points must be as far from anodes as possible. 
When the article 


is taken out of the solution, it must be drained 


Gas pockets must be avoided. 
off properly. Furthermore, the racking arrange- 
ment must not shield the work from the current. 

All these factors must be seriously considered 
when provision is made for a place to put the 


hook. 


ably below the point of suspension. 


[he center of gravity must fall consider- 
The work 


should slide easily down into the solution. It 
takes considerable weight or pressure to force a 
flat surface, or a cup-shaped article with “bottom” 
up or down, through the surface of the solution. 
If the work is of light material or thin stock, it 
unhooks easily and falls to the bottom of the 


tank. 


the cost of plating. 


[he attention to all these points adds to 


[he question of suitable design is particularly 
important if the articles are to be plated in full- 
automatic plating machines. Such machines have 
cut plating costs tremendously when used in mass 
production. [rom our present point of view, 
however, they have distinct drawbacks. The work 
is racked by hand and the racks hung on a mechan- 
which carries the articles 


ical arrangement 
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POLICY AND ETHICS IN BUSINESS 
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when the finding himself 


an active part of the executive organi- 


IN these. davs 


more and 


engineer 1S 
more 
reading of such books on general business as 
The subject 


zation the 


this one becomes for him almost a necessity. 
discussed by Professor Taeusch is one to which anyone 
who has interest in the proper conduct of the business 
It is not to be « xpected that every- 


all conclusions drawn in this book, 


should give thought. 
with 
or anything relating to the absolute right 


one will agre 
as the "ethics," 
and wrong of business is alwavs open to discussion. 
l'aeusch, himself, at times in the book seems 


rather as to 


Professor 
to get confused as to cause and effect or 
is the seed and what the soil. 

Because, as the author states, business facts are inti 


mately woven into the social life of the people the first 


what 


part of the book is devoted to a considerable discussion 
of the land, the nature of the people, and the religious 
and social ideas that have an effect on the business life 
of the communitv. All of this makes interesting reading. 
The major part of the book comprises specific cases. 





* PRODUCT ENGINEERING 


through the various solutions, lifting them in and 
out of the different tanks. While the total time 
in the machine is variable, the set-up is lacking in 
flexibility. The procedure cannot be changed 
easily from one job to another. ‘The size of the 


racks is limited. The rate of upward and down- 


ward movement in transfer from tank to tank 
cannot be varied. Work cannot be re-racked con- 
veniently during the cycle of operations. ‘This 


exclusion of the human element frequently makes 
it impossible to plate parts in an automatic ma- 
chine without change of design. 
lo summarize, some of the points to be 
watched in the design of articles to be plated, are: 
1. Depth of hollows 
Shape of inside corners 


Ww ho 
. . 


Shape of projecting parts 


т" 


Shielding of one part by another 


wa 
. 


Elimination of gas pockets 

6. Proper draining 

7. Method of hanging on hooks or immersing 

8. Stability of suspension 

We hear so often about co-operation and co- 
ordination of eftort. Many times they are empty 
words only. Real co-operation between the de- 
signer and the plating department can eliminate 
much trouble and produce a better quality at a 


lower cost. 


Practice. By Orville Adams, 


050 


MODERN DIESEL ENGINI 
Consulting Diesel Engineer. pages, 
Clothboard covers. Indexed. 590 illustrations. Pub- 
lished by the Norman W. Henley Publishing Com 
pany, 2 West 45th Street, New York, N. Y. 
Price $6. 

DAY by day, 

more apparent, and, consequently, an ever-increasing 

amount of literature on the subjects of their design, 
operation, and maintenance becomes available. Most 
works stress one phase of the subject, approaching it 
from the standpoint of the observer rather than the user, 
many of them limiting themselves to a theoretical survey. 

This volume is an operating handbook, however, explain 

ing the history of the Diesel, its development, technical 

application, operation, maintenance, engineering, lubrica- 
tion, application to stationary and mobile service, and 
automotive applications, including the new Packard 

Diesel engine. 

The book is replete with charts and tables giving per- 
formance data. Designers engaged in Diesel practice or 
expecting to enter this rapidly growing field will find a 
wealth of up-to-date material in the volume, material of 
a type which will assist them in understanding, apply- 
ing, and developing further uses for this method of 
producing power. The author, as he discusses various 
tvpes, explains the materials incorporated with the 
reasons for their incorporation, and design elements in- 
volved with their relations to one another. 


OXY 1n. 


the importance of Diesel engines becomes 
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Toys Must Mirror 


Full-size Designs 


1931 + 








LITH FUL 
tures of con 
products, cle signed to in 
corporate durability, 
value, safety, ec 
d : appeal, sold | 


попту, 
est 


at this year’s Toy Fan 


in New York, held for 
department store buyers 
In this important $100, 
000.000 market. One 





. 1 
make OI electric 


tO 
stove incorporates actua 


l 
oven heat indicators, switches of the mono-directional 


type applied to a full-sized stove, double-walled 
and warming-ovens, Nichrome heating elements in 
porcelain holders and with porcelain insulators 

a finish ot resin enamel capable of resisting the 
heat necessary to bake bread and make cand [he 


1 11 


builder thus has sales data for parent as well as child 


for the child appearance, utility, and faithful reproduc 
tion of the full-size model, and for the parent standard 
materials, parts, and finishes, safety, and value The 


analogy might be carried through dozens of other lines 
trains, structural sets, aluminum 


lial phones, and boats. 


ot toys, steam engines, 


ware, Wagons, autos, í 


Pressed steel, wood, lithographed sheet iron, 


enamels, varnishes, and lacquer are used in the majority 
of the toys. One use of molded plastics, a full 


toy structural blocks in a variety of colors, was shown 


castings, 


1 
nne of 


a more brilliant and uniform color than is 
and 


| | Co. have 
possible with stone, 

formed than wood. ‘Toys to be used in the house are 
lacquer sprayed or enamel dipped, while toys to be used 
For ¢ appli 
difficulty in obtaining 


are more durable and easily 


1 
3 
і 


outside are usually in baked enamels есігі 


псеѕ, designers have had some 
low-priced finish that will stand up under heat 

Chromium plating is finding increasing use in tricycles 
i For 


It repre 


and bicycles and where open-air use is intended. 
many interior tovs, however, it is not used, since 
and 


designers 


ents an additional plating increased cost, 
difficulties in controlling thi 
prefer to avoid. Aluminum has become popular for toy 


lishes and cooking utensils because it 1s easily drawn and 


process, 


which 


PDrocess 
| 


requires no finishing. Even the polishing operation can 


be eliminated in many cases. One company making such 
line duplicates every full-size utensil available, includ 
ng casseroles, percolators, samovars, dishes, cutlery 

every piece a working miniature. One percolator, 
han 3 in. in height, reproduces the glass top and wooden 
handle. As an example of attention to detail, the 
samovars are equipped with nickel-plated brass spigots 
to avoid contaminating the milk. Illustrative of th 
ire going into the design of this class of toys is one 
case where as many as 30 models were made before the 


less 
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sand pails and beach toys capable of 


1 


1 
| 
it price comparable with tinned or galvanizi M 


9 101 11 lar r Vira \ 1 n with 1 Wer 
€8I£8115 IN €COIOT are spraved on wil lacquer. 
1 
| 


Designers are making a particular effort to satis 
the mechanically inclined boy. A replica, 3 o 
the Johnson “Sea-Horse” outboard motor is of pressed 
steel, enameled on parts above water and with a nicke 


pressed-brass propeller and shaft. Power is suppli 
Zu 


, 
spring motor. One toy shipbuilding outfit incorporates 


a hull and enough parts to make more than 30 different 


types of boats. The hull is of pressed steel, 23 in. lot 


and is built to operate in water. Funnels, decks, ar 
other parts are provided to make the various operating 
odels. The same designers incorporate in larger struc 
tural sets a two-drum miniature electric hoisting engine 
equipped with a 110-volt Polar Cub universal motor and 
| multiple-disk clutch capable of operating with any 
„f 400 models 

\nother new tov that shows the mechanical desig 
trends is a steam locomotive, 12 in. long and alcoho 


yperated, which is capable of pulling or five cat 


оп а narrow-gage track and running for 35 to 40 minutes 


mn one firing. The burner is of especial interest The 
Icohol receptacle is mounted under the cab, and can be 


if desired. From it. a small pipe extends 


the 


1 Lil 


Hed in place 
1 1 


ч 1 
the length of outlets or burners 


boiler, having six 


hen originally constructed, it was found that the «s 


eral wicks nearest the alcohol supply drew the 
icohol, causing the farthest burners to go out [his 
is been corrected by putting a small well below ea 
burner wick, the supply line filling the wells the 
wicks drawing from them. The danger of fire, if th 
locomotive is overturned, is guarded against by a spe 
cially designed C-shaped flame guard over the burners 


1 
boiler 15% 


water through a "sar 


the flame cannot come. The 
pressed brass, and is filled with 
dome" at the top. Ste 
at either side, then 
"smoke" should. 
geared so that it will not jump the trac! 
Finish is black and red enamel and polished brass 

The same designers have produced an electricall 
heated stationary 
httings in nickel plate. 
bright baked enamel \ 
permits the cylinder to be thrown in neutral, forward, 


Safety 


which 


ut of 


" : 
Cviincders 


‘am drives the miniature 
smokestack, 


] 


le satet 


exhausts through the 


just as The locomotive is ma: 


by being 


reversible double-acting engine wit! 


The base is of pressed steel 


red lever on the steam chest 


or reverse valve, water glass, and of course a 


whistle, are incorporated. 
Cone 


cost-saving trick that promises to be of increas- 


cents 


value in the design of toys retailing for 25 


nz 
or less is the use of lacquered sheet 
iron, lacquered by a continuous proc 
ess with different colors on opposite 
sides before forming into the Zep- 
pelins, trains, and similar toys 








Gripping, 


Shock-absorbing 
with Cork 


A ING record of industrial usefulness ante 
dating that of most materials 1s credited to cork, 

which wide range of 
that natural in 
Packed closely together and so irreg 
that 1] fourteen 


each Cell 
points of contact with contiguous cells, the 


owes 115 


cellular structure makes it a 


sulatol 


ular in shape provides 


1 
] 

t 

i 


licroscopic particles of dead air inclosed 
n elastic walls and held together by a 


1 1 
al bond, 


1 1 
hin thi 
combination of 


олус cork a 


qualities suitable for many mechanical and 
| uses 
structure is cellular rather than 


is little capillary attraction in 


of oils and other liquids, and be 


1 


is more than 50 per cent entrapi 


i 
ıe, the material 1s characterized by 
of resiliency and compressibility 


a verv slow rate of fatigue under 


continuous cyclical pressure Unlike most 


service to the 
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А 
E 


other compressible and resilient materials 


flow 
but yields largely by the compressio: 
the air in its cells. Low 


cork does not to any great degree und 
pressure, 
thermal coi 
also attributes ot 


this peculiar structure, and the high coefficient 


ductivity and buoyancy are 


ot triction, which is giving the material a wide 
range of be at least partly 
this cellularity. 


Regardless of 


ot application, may 
explained by 
outstanding any 
material 
adaptability of material de 
pends on the combination of its physical proj 
Furthermore, the field of usefulness 
all raw materials is sharply restricted by 
natural 


how 
specific property of a 


а ] . ] 
Industrial 


may be, the 
every 


erties. 


material 1tselí 
Cork is no exception to the general rule, a! 


while it has a wide 


variations in the 


usefulness 
such articles as bottle stoppers, floats, life рт 


range of 


servers, and other things made of natural cor! 





JUNE, 191 * 


' 
PISTON RING and two valve seats of 
cork are used in this B-K Brake 
Booster for trucks. When the foot 
brake is applied, the suction in the 


intake manifold of the motor exhausts 
the the left 
air at atmospheric pressure acts against 
the 


air at of the cylinder, and 


other side of the piston 


IN this 


cork-covered 


cotton the 


against 


frame 
held 
positively-driven fluted-steel rolls which 
drive 


spinning 
rolls are 


them by friction 


CORK composition blocks,  i-in. in 
thickness, are used with this roller 
bearing journal for railway cars 
They deaden noise and vibration and 


the 


taking an 


support weight of the 


appreciable ‘‘set” 


car without 


By F. L. MUNROE 


Irmsth na ¢ et ni 


was not until compositions 
eveloped that а group of 
terials designed to meet a broad 


range of mechanical requirements 
was placed in the hands of engineers 
nd designers 

Because of resistance to liquid 
penetration, permanent resiliency and 
properties, 


seal 


ion-flowing cork makes 


n effective and is now widely 


ised as a gasket material, particu 
rly in conjunction with stampings 
‘ils and greases have little deterio 
iting effect 


and hence 


mposition gaskets have, within their 


on cork, 
inge of temperature and pressure, 
tablished themselves in many fields. 
ork compositions are particularly 
lapted to the problems presented by 

assembling of glass and porcelain 





я... 11 с 


- ^ 


to metal, where their compressibility 


and permanent resiliency speed up 
assembly, reduce breakage in as- 
sembly and in service, and make 
effective seals even under compara- 


irk com- 


tively light compression. 


sitions are thus specified in assem 


1 


| 
bling automobile body glass to chan- 


nels, in automobile headlights, and ın 


- 


porcelain parts in 
lectrical 


the assembly of 
transformers and other « 
equipment. 

Cork is also used as a seal for anti- 


Whik It 1s neces 


friction bearings. 


sary to fabricate the cork parts to 
closer working tolerances than 15 
usual for other types of seals, its re 
siliency combined. with low capillarity, 
makes it effective for sealing lubri- 
cants in and excluding foreign matte: 


[rom be: rings 
\Г1 d 
tively 


: à ‘ 
service 1S the compal iow ten 


sile strength, prohibiting use 


і 


ın certain 


types of bearing design. Moreover, 
its use 1s not indicated under con- 
tions ОЇ ехсеѕѕ1у‹ pressure nor 
where temperatures greatly exceed 


200 deg. F 
frictional coefficient of 
is higher than that of 


cork 
leather, rubber. 
ind some other materials commonly 
used for frictiona [n the 
t oil the material retains 
its frictional efficiency to a remark- 
able degree Cork 


v 


services. 
presence ol 


compositions are 
used for friction rolls in textile mills 
tor drawing and spinning yarns; in 
wrapping 
foil, 


torms of fri 


machinery for feeding pa 


and Cellophane; in some 
ction drives; and in cer 
tain types of clutches. It is also used 
as a brake lining in some mechanical 
the action must be 


positive and immediate 


where 


devices 


indicated consid- 


for use where any 
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erable degree of intentional slippage 
is called for because the frictional 
ler such conditions 


heat generated under 


soon renders it ineffective or breaks 
it down completely 

Cork has been used tor many 
years for cold storage insulatior 


where constant temperatures must be 
maintained. Thermal conductivitv of 
pure corkboard ranges 
D.t.u. per sq.ft. per in. 


{тот 0.25 


thickness per 
deg. F. temperature difference per hr 
for corkboard weighing 5.4 lb. per 
cu.ft. to 0.30 B.t.u. for 10.6 Ib. ma- 


terial (U. S. Bureau of Standards) 
Corkboard is used to insulate refrig 
erators, ice cream cabinets, refriger 
ated display cases, and in the form of 
pipe covering is used for insulating 
cold lines conveying brine or ammonia. 

\nother cork me 
chanically is for deadening the vibra 
tion of 


major use of 
motors, fans, and 
other machinery, rotary or recipro- 
cating. 
terial 


presses, 


Blocks or strips of the ma 
placed under operating ma 
chinery absorb vibration and prevent 
its transmission to the building struc- 
ture. It is also used for lighter vibra- 
tion deadening purposes in meters, 
gages, and other 
and instruments 


rect rding devices 


Generally speaking, cork is chem 
ically inert and can be used in contact 


with most chemicals except alkalis, 


strong acid solutions, and certain or 


ganic solvents. No destructive action, 


i 


chemical discoloration, or corrosion 


takes place in the presence of oil, 


— „м 1; 
grease, or gasoline 


[t IS not subject 


to progressive deterioration, and 
great pressure tor protracted periods 
: 

does not alter its structure or prot 
+: р -+ ] ; p 1 а 

erties lI arts made ot cork there 

Tore Wi ordinarii cf f ( t 11 lite 

oft the mechanism 


rials, various obstacles have been met 


and surmounted in 
1 1 "1^1 
mechanical services [he 
these, the characteristic variation 
natural cork, was overcome bv era: 


ulating the bark 


and 
particles with binders under pressut 
to form compositions. Considerabl 
tensile strength, a quality which na 
tural cork lacks, has been added 
reinforcing. cork compositions witl 
sheets or lavers of cloth or fiber 
Another 

production of compositions in whic! 
rubber or 


development has been tl 


synthetic resins ar« 
as binders. Such compositions pos 
properties not present in tl 


nent als alone and offe: 


materi 
materials with 
| 


designers can 


require ments 
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COMMENI 
+ + 


AND SUGGESTION 


v 


Finish Standards 


RALPH M. GAMBLI 


Engineer, 


number of Proi / 

I was interested in the 

aded “Finish S lards.” It 
d^ been my experienc 


more vears in drafting rooms to go 


by the somewhat tradional methods 

of the particular company with which 
at the When a 

d as to how this or 

have 

method emploved by a company tor 

the 


we have always 


time sug 


been done, bv a 


which I had worked, answer 1S 


“Oh well, 
here." Occasion 


regarding design will 


but not so those relating 


rd practices as finish 


"n \ 
UUA | 


svstem I ever 1 
was in a well regt: 


systematized drafting roon 
personnel of no less 150 


and 


'aded 


designers, detailers, 


he finishes 


were tI] 
as follows: 

Obtained by 
lapping, or 
shaft 
surfaces where 


CidSSCS 
Polishing finish 1 

grinding, scrap 
journals and 
the best pos 


used on 


is wanted 
finish 
uned bv grinding only, and called 


le at relatively 


Ordinary grinding 
О: 


1 
| 


tor on surfaces that sl 


slow speed, for sh 


1‹ 
atts between be ar 
machine 


ings and other parts which 


must be kept clean and free from 
dirt and oil 

F3 
tained by 


lathe , 


used 


Ob 
| finishing 
planer, or shaper tools, and 


Smooth machine finish. 


milling cutters, 
slide, 
where 


for surfaces that do not 


except as the case 


р! warrants, 


adjustment is required, and also on 


surfaces bolted together, and on cams, 
gears, pulleys, levers, and other parts 
requiring a true surface for squaring 
up, and locating or 
parts. 

F4—Rough finish. Ob 
tained by ordinary roughing tools, 

id used for surfaces needed only for 
lining up and which 


machine 


locating, and 


STU... 
LOOK... 
LISTEN... 


DESIGN FOR 
AT the insurance conference of the 
American Management Association on 
April 29 it was brought out that re 
court decisions have held the 
manutacturer of an article liable for 
injuries sustained by the consumer in 
the use of the article. Such a doctrine 
if carried to extremes might soon 
ridiculous situations It 

interpreted, for example, that 
manufacturer is lable for 
sustained in the 
plant where the 
But, neverthe less, it 


SAFETY 


cent 


1 
make 
might be 

ching 


injuries 


somi 


operating 


installed 


machine 1s 
ought to ( 
extra thought t 

1 

Dial 

1 


product being ned 


1 
cause d 


VC SOITK 


OU ND-PROOF BODIES 


ND-PROOF 

been the goal of bus 

inventor proposes to form the bod: 

from metal lath, spray fiber on the 

skeleton, press it into place, and vul 

canize it Lightness, flexibility, and 
ind absorbtion claimed. 


SOI have long 


Unc 


be xdi У 


designers. 


are 
е 
I 


CHROM 


thicknesses 


ATE THE SLIDING JOINT 

IUM plates in fairly heavy 
have found to serve 
well on wristpins, steering knuckles, 
and other parts where wear resistance 
is an important factor. This idea does 
xot seem to have been carried into 
applications to moving parts of in- 
dustrial machinery. A heavy chro- 
mium plate will have a hardness above 
that of casehardened steel and a very 
low coefficient of friction. Machine 
designers ought to keep it in mind 
when thinking of contacting parts 
where lubrication is difficult 


been 


attaching other 


were painted after the machine was 
completed. 

F5—Smooth forge finish. 
title implies, no 
needed. 

Much time was saved by using 
such notes as, "Fl All Over," “F3 
Unless Otherwise Specified." These 
notes were placed in the heading of 
the detail along with other specifica 
tions such as browning, bluing, tin- 
ning, plating, etc., and helped to sim 
ру {һе job for the checker and all 
concerned. 


As the 


machining was 


| have seen plenty of time wasted 
in shops where such a system is not 
in use in the preparation of engineer- 
ing drawing. Without such standards 
the workmen do not know just how 
"fussy" they should be with surfaces, 
nor what suríaces are important. 


Proportions for Toggle Friction 


Clutches 


By A. MITCHELL 
Halifax, England 


THE accompanying table on “Pro- 
portions for Friction 
Clutches” I have found a time saver 
in the drafting room. I 
that it will be 
ance to other designers engaged in 
similar work. 


Toggle 


am certain 
of considerable assist 
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Small-Quantity Reproductions turned without taking the eves trom 
› ` ! і ? thi papel \ | MeCOVET, SIM tl ratt 

By H. H. SULLIVAN KDE ANE canas W ааа E ега маре Ч LI 
President, Paragon-Revolute | ( lion iluminum-bronz« valve seat in an "RC AP E 7 V "— 
lun he { | 11 t : id over the table, It Is not necessal to 
I AM rather surprised at remarks кейшн, ub З. Зм din: ae watch out for the instruments each 


F ) 11. | 1 1 1*1 : : 
ol [. R. Hillver, 111 t » November nearly alike But with the cast-iror timi the 1: hine 1s 1 wed 
1 (11 tiie ( S ( d 


number of Product Engineering, ri cylinder block used in motor bus 
E 1 servic it is a different matter nd 
carding the ease of using a Ditto as E ib e a matter, ana a 
d i bronze seats do not stay put because 
compared with a blueprint. A pencil f expansion even when shrunk iı € citor Mot 
tracing 1S more easi! made tl п а ()ne motor bus engine builder is using арас! or otors 
Ditto stencil, and also forms a pet i cast-iron valve seat with a Stellited By R. E. SMITH 
ó 1 1 1 1 . auu M ( DIOCK 9 т^ 
manent, easily fled, record Mans When we learn that some t thes НОА М ота p vf „нии, 
W estinghou ] ty fanufacturing 


simple copying processes, other t in uses pile up mileage 


blueprinting, will give copies which do m nth there 1 be a 
not require washing in water. For TT e REFERRING to the article on elec- 
: 1 


ti t "и rec 1 


tric motors nal appeal i 1 


those who do not have printing equip 
local bl ll pr: i ) March number of Product Engineer- 





ment, an Nueprinter wi ro AN „з. ا‎ cd сы Р 
Ж р engines V es us l e wants н { t« that | 
vide tour or five copies cheap! , to us i drive sl vn for a 1 dbi 15 m9 there -— p iew pomis Иш OUEN 
turning original and prints in short in sdiunet Ч uai aleam. c to be clarified or amplified 

order. In mv opinion this is mor other wants ipply a vertical mot [n capacitor motors for low start- 
convenient [ am acquainted wit] rc ی‎ | sh n ing torque, up to 75 per cent of full 
both processes, and give me a blu ; A l'hes nw E d Acer load torque, such as tor n duty, 
print every time, both for ease of pro uct engineering \\ з all lear: where a transfer switch cannot be 
duction and for legibility irom the other tellow, no matter hov used, one of the windings 15 con- 
ESE y procu nected directly to the lin the 
* other is connected to the line in series 
a with a capacitot Fhe sami e of 
MANY des шь Ба capacitance is used for running and 
еме | shaft starting. In some cases, such as tor 
Instrument Holders for the a Piste pacis vett regulator and hoist service where the 
Drafting Machine һай utt st: Sd dde. starting torque must be high and the 
Dv Davip C. BAILEY ui Тү сен "-— ——1 "5 r is to be used fot ERR ae 
[JAN DAILEY ice and intermittent duty, a large 

Engineer, l Manufa ng C | balance it, and 1 mn nly a few | - | E 
д bearings [here is still a good 4-cvl value ot capacitance 1S used to obtain 
THE article on “Thumb Tack Pad inder truck engine built with merely the maximum starting torque possible. 
on Drafting Machine” in the March t ball bearn it each end of the In this design, the phases are badly 
p | SA unbalanced at full load speed and the 
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: 
motor cannot be used tor continuous 


prompts me to otter the tollowing: 
Th fh С +] E | : | 
a : ( — ma- IN 1855. Robert Wilhelm von Bunsen ч hol 245 í i 
n na ) ncreased by adapting designed and procured a patent on thi OF ee ea ee E 
د‎ athe of boi required to operate continuous an 
iseous fu e Buns iuto transformer is used in connec- 
э ЭКИ Ye 2 sed, despite | = a tion with the « ipacitor laps are 
1 || йылы Казр т een, D brought off from the transtormer so 
4 су] ] Ili vested by Les Mene whieh à that a step-up ratio 1s obtained on the 
~i 4} 2| ма ed 1 elimi - these ‹ sad an capacitor, which is connected across 
ДЕК. [/ Y | " it. ulti-iet АЛЛЕН: i ew a the ends of the transformer. In this 
Б I | | -— cuba of x dO аш way, the voltage 1s increased on the 
Гуи кым AI" tube 5, ( ich of wl icl is supplied with capacitor, the effective capacitance ot 
- и reine. | several m І ceting in a the unit increasing as the square of 
i e ا‎ Sagal ; the voltage ratios [he auto trans 
Ѓ соте. сонни билер: ja former is connected in series with the 
v on exhibit in € 1 capacitor phase winding of the motor 
ан а с. 60. veas Cs d lix fando values of capacitance ire used tor 
passes and dividers. This my be f uae ee и NE qe CUP TM 
done by clamping spring metal clips | e — — — — js 
on th parallel bar adjacent to the to another on thi —— 
handle. Strips of soit cloth are [T is stated that in the constructi [he change is made by the use of 
cen nted to the bars to serve as t the (зегі 1 1 ssenge! shot eith " a VA ntrifugal transfer Swit h 
cushions so that the instruments will ‘Bremer ` about 800 tons weight was or a magnetic transter switcl 
uu Lo docs dk c ашлы — А st | ot 29 per cent \nother tvpe of high starting tor 
The habit of returning an instru- ndicates a high grade of engineering que motor 1s a capacitor start motor 
ment to its clip is quickly formed. : il t requires ability and self cor in which the capacitor, or auto trans- 
Chen, no matter on what part of the v hı кай песе аб ч rmer and capacitor, and t start 
i 


board the drafting is being done, the a number of vears designers of locom ing winding in the motor are con- 
instrument will be in the same rela- tives kept using the dimensions of сат ted t | | 

ө Rd я 1: е hot | nt "s ; nected in series to the line tor start- 
tive position to the hand. Each in — — CU ce OF | 


strument тау be picked up and re- i : s 1 — | wmm 
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... A market is never saturated 
with a good product, but it is very 
quickly saturated with a bad one, 
and no matter how good anything is 
when it is first produced, it will not 
remain good unless its standard is 
constantly improved.—Henry Ford. 


Guide posts and W eathervanes 


Cincinnati, “In twenty-five vears many of our 


Y AYS President Schneider of the University ot 
5 
guıdeposts have become weathervanes.” A most 
apt statement when you study Its significance. 

Before 1900 we had some pretty definite eco- 
nomic guideposts, developed through years of 
slow economic progress from an entirely agrarian 
toward a partially industrial system of political 
economy. Then the modern machine age dawned, 
and our solid guideposts began to flutter like 
weathervanes. Output per worker increased 
enormously, and real wages followed the same 
We finally awoke to the fallacy 


of holding down wages and accepted the relation 


upward trend. 


between the high wage and adequate purchasing 
power. 

Until about the same period cast iron was cast 
iron, and steel was steel. We knew pretty well 
what could be done with them, and with other 
common materials of industry. And then scien- 
tific research turned its attention to industrial 
problems and we soon had more than fifty-seven 
varieties of alloy steels, and other materials in 
proportion. Once again the old guideposts swung 
widely. 

Economically we are faced with wide sweeps 
ot the business curve from hectic prosperity to 
black depre ssion. | he old guideposts are indeed 


weathervanes. 
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Industrially we must reckon with a new force, 
scientific research. It obsoletes our pet processes 
overnight, and develops new products, and new 
principles that lead to new products, almost daily. 

President Schneider insists that the most im- 
portant factor affecting future business is research. 
If he is as correct in this conviction as he has been 
in others, industry must keep an eye constantly 
on the weathervane of scientific discovery so that 
it mav always be alert to adapt new principles to 


its own ends. 


e 1 . 531 0110 7 
Drafting 01 Designing. 


A T THE annual meeting of the Society for the 
A Promotion of Engineering Education to be 
held June 17-20 at Purdue University, the prin- 
cipal topic for discussion by the Machine Design 
Division will concern the question of how much 
time in machine design courses should he devoted 
to teaching drafting room methods and how much 
to teaching theory. 

\ recent 


keidmann of Columbia University revealed that 


survey conducted by Professor 
some of the teachers pare their drawing room 
courses to a minimum while others emphasize this 
phase of the subject of machine design almost to 
the exclusion of classroom work in theory. There 
is evidently nothing like a consensus of opinion 
as to the proper method of teaching the subject. 

Universities should not undertake to teach 
those subjects which can be taught better by in- 
dustry. There is no substitute in school for the 
practical experience that can be gained when serv- 
ing a period of time at the drafting board of an 
engineering department. On the other hand, 
applied mechanics, strength of materials, mech- 
anism, and design calculations cannot very well be 
taught in industry. It is significant that some 
employers of engineers have complained that it 
is сие со find graduates of American univer- 
sities who are capable of making original design 
calculations that will be dependable. 

Let the engineering schools devote their time 
to teaching the fundamentals of machine design, 
including in their courses only such an amount of 
drawing room work as may be necessary for 


teaching projection and layout. The job of devel- 
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oping skilled draftsmen capable of turning out 
professional looking drawings should be left to 
industry. A technical graduate capable of mak- 
ing original design calculations and investigations 
is of greater value to industry and himself than 
one who has been trained in the art of skillful 
pictorial presentation at the expense of a funda- 
mental conception of the subject of design. 


A Little Child Shall Lead Them 
( NPREJUDICED minds with fresh view- 


points often upset the traditional thinking 
of a man or an industry whose nose has been kept 
too close to the grindstone. "The náive, simple 
question may open up a whole new avenue of ideas. 
One of the largest mail order houses has as a 
part of its research department, which is under 
the leadership of a retired army general, a mer- 
chandise analysis section headed by a psychologist 
whose assistants are young college graduates. 
Neither he nor his fellow workers have a technical 
background, but their influence has been felt in 
the development and improvement of a diverse 
range of products from window shades to wash- 
ing machines. Suggestions for improvement in 
design and reduction of cost of manufacture often 
come, not from the supplying manufacturers, but 
from this research group. 
Good electrically driven washing machines, for 


brought down below $100. 


example, had been 
Ihe question asked was why couldn't the gasoline- 
engine driven unit for rural districts be sold in 
the same price class? The most expensive single 


item was the motor, supplied by a manufacturer 


who had specialized in these types for years. His- 


answer to the suggestion of a reduction in price 
was that he had aready cut his costs to the limit. 
He had nothing to offer in a new design. The 
psychologist sought a new avenue of supply, rea- 
soning quite logically that something similar to 
outboard marine 
It did. 


motor costs but forty per cent of what the old 


the high-speed, light-weight 
motor would do the trick. And the new 
one cost. Similarly, this research department 
found new products as outlets for expanded 
metal. It effected the development of a better 


Hashlight for less money. 
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These, and many other changes, could have been 
suggested by the manufacturer’s own engineers, 
but they weren’t. It took the broader vision of 
men totally outside the industry, and freed from 
traditional ideas on the subject, to bomb them out 
of their complacent security. Perhaps the de- 
signer's wife and "severest critic" could better 
have passed on his pet design. Ог perhaps that 
inquisitive young son who is always stumping his 
dad with simple questions might lift him out of 


the rut. 


v 


New Desigus for Old 
о designs often fail to get anv- 
4 


where because they are merely dreams that 
do not meet any demand of the immediate future. 
[Leonardo da Vinci's engines, automobiles and air- 
planes would not have gotten very far even if 
there had been tools and mechanics to build them. 
Shanks mare and a row boat met most of the 
transportation needs of his day. 

But when the dreamer is only one jump ahead 
of demand, and both engineering and production 
are set to go as soon as thev understand just what 
is needed, things are sure to pop with a little 
pushing. And that’s just the case now with tele- 
vision. In the language of the poets, there's a 
hen on, and those who help along the hatching 


og laying contest 


will be sitting pretty when the eg: 
gets under wav. 

Television is here. Crude, perhaps, as were 
the radio sets of ten years ago. But there are six 
stations on the air at this writing, and kits are 
being made and sold so that the engineer outside 
the industry can expermient. Of course, the big 
research laboratories are improving apparatus 
every day. 

The electrical ena of the television problem 
seems to be pretty well licked, but there is a rare 
chance for improvement on mechanical design for 
already 


manufacture. Pictures are 


floating 
through the air ready to be picked up. What 
could offer better opportunities for the develop- 
ment of a product that means immediate new 


- 


business : 
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WHAT’S GOING ON— 


4, 





Trends In Product Design 


ITH the pri 


mary 


1 t 
opivect 


yf developing | coal 
'ar to produce more 
revenue per pound 
of weight on the 
rails, the Pullman 
company has com 
pleted five all- 
welded 70-ton hop 


per Cars | h с у 
weigh 45,900 1b. 
each, or roughly 


the same as 50-ton 
cars of riveted con 
Conven- 
tional. three-hopper 


struction. 


construction was 
used with standard 
4-wheel trucks, but 
the body design is a 
innovation. 


distinct 


The center sill is of 


1 
Í 


welded tubulaı 
steel \рргох: 
mately 1,500 ít. oi 
lineal welding weri 
incorporated p e : 
Cal | h« cal s (Cl 
SI?TIC« tO take ic] 


ирет structure act as 


unit in resisting draft. buffing, and 
load stresses Pressed shapes, with 
large corner radi, are used for light 
ness and convenience [hese pro 
vide stri er construction than. rn 
et Structut shapes Sides ire 
1 e Ot two sheets butt welded пет 
entire ( | fastened on the outer 
Tact the side stakes | OI r to 
орта max 1 capacitv тог а о1у‹ 
OY М It] 

| WO 1 mere V-Vapolt 1 {5 
101 ( ( 11 ‹ DOWt et 
Pi ( ег‹ | l | 
it Ke y, N. ] thi r at 
Hartford, Conn., in the near futuri 
Each unit will have 20,000-kw. capac 
ity, double the capacity of the first 





A Glance Over the Pages— 


Ё, 


ہا 


6. 


What are the important elements 
of a waterwheel generator? p. 241 
What is the average period of 
write-off of development costs of 
electrical apparatus? p. 247 

How many variables are involved 
in determining the stress concen- 
tration factor for fillets at chang- 
ing sections? p. 259 

Is uniform thickness of electro- 
plating possible without advance 
attention by designers? p. 262 
What is the thermal conductivity 
of corkboard? p. 267 

Why should chain wheels have as 
many teeth as possible? р. 253 
How is rubber being used in 
chemical equipment? p. 250 
Who has been nominated for the 
presidency of the A.S.M.E.? р. 


— 


«/6 
Wiy is toy design important to 
the product engineer?. p. 265 

* 


GLOBE conveyor-feed drilling and tap- 
ping machine, which utilizes two sepa- 
rate spindle slides to permit time and 
speed differences in drilling and tap- 
ping. The straight-motion feed wil 
handle work up to 6 in. wide by 14 in. 


unit, installed in 1922 at the Dutch 
Point plant of the Hartford Electric 
Light Company. Should similar 
units come into general commercial 
use they will have a marked effect on 
the design of power house auxiliary 
equipment, as well as on boilers and 
prime movers. A feature of the de- 
velopment was the necessity for pro- 
viding means to detect even the slight- 
est leakage of mercury. A detector 
using selenium sulphide was produced 
by the Research Department of the 
General Electric Company, consisting 
of a paper ribbon coated with the 
selenium sulphide and wound on a 
spool from which it is drawn over an 
aperture. Through this aperture the 
sample of flue gas or air is projected 
by a small fan. If mercury vapor is 
present, the vellow selenium sulphide 
turns dark. From a color chart, the 
concentration of mercury vapor can 
be determined. 


TO DECREASE the time required to 
bundles of silk, the Franklin 
Process Company has developed a 
machine that employs a continuous, 
reversible, forced-feed circulation at 
a hydraulic pressure ranging from 10 
to 15 lb. per sq.in. The machine com- 
bines four units, the kier or tub in 
which the silk is placed, an expansion 
tank through which the soaking solu- 
tion is added, a motor-driven cen- 
trifugal pump, which forces the solu- 
tion through the silk, and a chain 
hoist for handling the cover. Aux- 
iliary equipment consists of piping, 
valves, gages, and thermometer. All 
parts of the machine which come in 
contact with the silk or soaking solu- 
tion are made of an aluminum alloy 
resistant to chemical action. The ex- 
posed surface are carefully finished. 


soak 
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A LOCOMOTIVE DUMP CAR has been 
perfected by the Differential Steel 
Car Company. Essentially it consists 
of a locomotive chassis with a dump 
body mounted upon it, 
supplied bv a gas-electric unit. 


power being 
The 
equipment weighs 45 tons light and 
ХО tons loaded, and tractive effort of 
the the 
dump body load. The power plant is 
mounted between the center sills for 
protection dumped 
Engine radiators are 


locomotive varying with 


from material 
of the sectional 
type mounted along the side sills and 
blown by through 
Westinghouse 


alr 


v centrifugal fans 
holes in the side sills. 
straight braking 1s 
used, actuated by 


60 ft. 


combination 
a Gardner-Denver 
belted each 


Compressor from 


engine. 


WEAR TESTS on finishes, performed 
by the Bell Laboratories. were suffi- 
ciently extensive to require special 


equipment for the work. The units 
developed subject finishes placed on 
sand, 
thus simulating the mechanical rub 
bing which affects telephone 
apparatus. The basic feature of the 
testing equipment is rotation of the 
disks in sand by 
motor and shaft. The chamber sur- 
rounding the upper end of the shaft 
and sample is filled with sand to a 
given depth, a compressed air injector 
the 


disks to the abrasive action of 


most 


means of a vertical 


arrangement circulating sand 


Lp 


| 





LOWER over-all price, better appear- 


ance, and higher efficiency resulted 


were de- 
the 
adaptation 


when boiler and oil burner 


signed as a unit to form Petro 


The 
of the rotary type. 


boiler, burner is an 
This points to the 


final stage in the development of oil- 


burning heating equipment 








auto- 


the 
vertical 


MODEL of 


matic 


Westinghouse 
parking machine, by 
taken 


key or a 


which a car may be and re- 


turned by insertion of a 


coin, Cradles, one per car, supported 


between two endless chains passing 


over sprockets, do the carrying 


while test is under way by taking it 
from the bottom and putting it in 
at the top. A 


again suction connec 


tion at the top of the sand chamber 
removes light waste material. This 
circulation also serves to cool the 
disk. Finishing materials must be 
applied very carefully in order to 
obtain comparative thicknesses. \ 
spray gun is ordinarily used. In 
testing, metal disks are rotated 
at 1.000 rpm.. wooden disks at 750 
rpm. Wear indexes are established 
on a basis of the revolutions and 


wearing in toward the disk center. 


WELDED-DRUM boilers for a new U.S 


cruiser, based upon the proposed 
\.S.M.E. specifications for fusion 
welding of power boiler drums. 
evoked considerable discussion at the 
recent annual meeting of the Ameri 
can Welding Societv. N-rav tests of 
welded sections will be used. Another 


paper stated that the Detroit Edison 
Company will use welded piping for 
high 
planned to use all 
for the company's new 850-deg. plant, 
апа steel piping 
for a 1.000-deg. unit. Welding was 
adopted after it 


am. It Is 


ded steel piping 


temperature st 
wel 


welded stainless 


was discovered that 


~ 


ordinarv flanged connections would 
not be satisfactor\ 

A SMALL, standard \lazda 
lamp of low wattage to be used in the 
lighting 


voltage 


many types of orna- 


ments and in signalling devices where 


new 


heretofore carbon lamps were the only 
tvpes available, has been developed by 
the General Electric ( oripan [t 1s 
a 5-watt unit operating on 110 to 120 
candelabra screw bas 
1.500 hours, initia 


volts, with a 


and a rated lite ot 


1 se 7 
ly giving approximately 35 lumens 


11 
} 
I 


INGOT IRON cribbing for retaining 
walls, developed by the American 
Rolling Mill Company, is built uy 
from standard formed galvanized sec- 
tions. either six or eight feet in 


lock- 


length, held together bv an inter 
ing device. Units are but one-fourth 
the weight of other 


Being non-porous, they do not assimi- 


1 
] 


1 
known d 


esigns. 
late water and do not spall 


and aluminum 


\ LI 


were used in the construction of a 10 


MINUM 


locomotive rece 
\lton & 
1 


the lum 


wheel switching 
delivered to the 
railroad, a subsidiary of 


Southern 


num Company of America. Boiler 
and cylinder jackets are of aluminum 
| 


crosshead 
links, combination levers, valve rods, 


sheet. Main and side rods, 
and eccentric rods and cranks are of 
aluminum alloy 
boards and bumper and other steps on 


Running and cab 
engine and tender are of cast alumi 
num. Many other detail parts, such 
as handrails and grab irons, are also 
of aluminum, as are parts of the ten- 
\ 10 per cent saving in 
addition to 
which the lowered weights of the re 


ciprocating parts reduced the counter 


der be IiOoster. 


weight is estimated, in 


balancing required. 





"dry ice" or 


SHIPPING container using 


solidified carbon dioxide. After delivery 


to the store, a glass cover may be put 


on in place of the opaque cover, the box 
The 


with 


then serving as a display case 


container is of wood, metal bound, 


corrugated board insulation 


paper 
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tralename "Moto 
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IET. 


und 


GRASS 


the 


er 


hi 
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has 


S ( 


dropy 


The 
shap 
two 
ach O1 


ecis 


ed out 


disassen 


powell 


unit 


‘red Cruci 


blai 


11 linai] 
"ИПА and acti 


МіО 


mwventi 


turbines, 


ire 11 


t 


M l'arsons 


one 


1 
ICS 


oss the 
a manner that combus 
lv entirely en 


\n ade 


tubes divides the 


T tubes litional 


COM) 
mto two compartments 


a mucl large tube 


| һе 


driven 


area 
mal boilers four 
by 
single-reduction 


one high 


and 


Wdependentlhy 


comprising 


hate, 


пеге опе 


each driving a sep 
ich engages the main 
pressure units 


are 


maximum working 


and an 


gan 


freezing 
П 1 > 
dous strides during 
the 
has been 


Cars 


throughout 
he result 
for 


1 1 
demand 


new 


Y KNOWLEDGE 
decoration, as well as engineering, is 

Here 
of the 
individual 


of textiles ani 


required of modern designers, 


is the rear compartment 


“Taxi - showing 
The 


relieve 


Coach,” 


upholstered fare slots in 


seats, 
the 
of 


stanchions 


the 


operator 


task of collecting fares 


sors: 


rel. and improvements in 


ien ol Water iced cars: refrig 
| ierch 


for n 


specially designed con 


IOW Cases 


incising 
frozen foods; 
taine ind packages; cold diffusers 
In addition, it 
considered that all this 


equipment involves compressors, tem 


lor storage 


TOS 


must be ot 


perature control apparatus, temper 


ature recorders, and other auxiliary 


apparatus. 


CRUDE-OIL airplane motors have been 
successfully 


senger planes in Germany, 


tested on Junkers pas- 
and will be 
applied to ten Lufthansa planes im 
mediately. Th 
700 hp. with reduced. fuel costs 
no danger from fire [he chief 
the e the 


Instead, 


new engines can gen 


S 


erate 


and 
advantage ot ab 


sence of valves. two pistons 


within 
When the pistons are 


move in directions 


opposite 
each evlinder 
| admitted 
through slits. The oil is then spraved 


apart, a blast of air is 


in through nozzles under 
of 


a pressure 
the 
pressure produced within the evlinder 
by the of the oil 


500 atmospheres, six times 


explosion 
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News of the 
Metal Markets 


OPPER dr ypped to 9c., delivered 

Connecticut, during the first 
week in May, the lowest price sinc 
1894, according to Engineering and 
Mining Journal. The feeling that 
the situation would not 
change greatly before late in the thi 
quarter was r sponsible for the di 
of the market. Actu 
consumption of copper in 1930, how 
ever, was higher than that in 1928 
although that of 1929, a 
cording to figures of the America 
Bureau of Metal Statistics. TI 
largest consumption of copper ou 
the electrical industries 1s 
cloth, 


and refrigerators 


business 


t 


pressed state 


below 


t 


side ot 


automobiles, wire castings 


radio sets, 
ZIN 


are 


5 


prices, at 3 on 
the 
Straits tin was selling at 
1902. 


further declines in zu 


May / 
whil 


С 
ID VC 


1 

lowest 1n irs, 
the lowe 
level since 


that 


The general Opt 
ion 1s 
unlikely because of curta: 


West 


mines have been cutting pr 


prices are 


ment ot production rn zl 
and number ol ез hi 


down until prices 


during 
[he 


К. was 


Y ork 


reported 


New price 

as 
and 

estimated 


siderable business, 
ments were 


normal 
finds imdustri 


metal and 


PLATINUM. which 


use as a plating {Ог 10111 
tion points, will henceforth be refine: 
a large scale in. England fron 
Canadian ores by the Mond. Nick: 
RHODIUM and RUTHI 
to be derived fron 
the Ontario ores, and it is expecte 
that the will not 
take the industry from the contro 
of the Russians, but will also serv: 


to make the metals more plentiful 


GENERAL ELECTRIC 


Authorized 
Home Appliance Dealer 


on 


Company 


NIUM are also 


new source only 


INDOOR display simulating 
but 
a tenth 
adopted, At a 


feet, the finish cannot be distinguished 


signs, 
of 
the cost, 


impregnated 
being 
few 


metals pressed 


paper at are 
distance of a 


from a metal sign 
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WATSON 


hoist. 


elevator 
Two indepen- 


dently controlled mo- 


tors having different 
full-load 


the 


speed, drive 


traction sheave 
through differential 


gearing. Thus four 
full-load 


obtainable, 


speeds are 
those of 


each motor separately, 


the sum of their 
speeds and the differ- 
ence 


Standards and 


Specifications 
SIMPLIFIED 


FI 
mendation R17-30 on Forged 
submitted to industry under date of 
Мат. 19, 
sufficient 
ind users to be ‹ lered 


s of Тау 1 R 100-29 on 


Practice Recon 


1 
| ools 


has been accepted h 


number of manufacturers 


ettectiv« 


onsi 


Chain, R47-28 on Cut 


Small Cut Nails a 111-30 o 
( Mo M Nec] |l I y 4 1 
en геап |] ( ta ( 
ittees without char o 1 
Others being distributed to nufa 
urers and users include R94-30 0 
Open-Web Steel Joists. R97-30 o 
Bell-Bottom Screw Jacks and a pt 
posed revision of F.S.B. 176 on Ri 
wabl Cartridge | nclosed Fuses 


| һе 


sion. of 


A.S.A 
the si 
rubber-lined tire 


| I5 appre ved t revi 
ecifications for cotton 
hose increasing pet 
missible organic acetone extract to 4 
er cent of the rubber compound by 
veight. The 
Safetv Code 
(leaning Plants has 
lished. 


Standard specifications for paper 


new American Standard 
Ci al 


22 
also 


Pneumatic 


1 
pub 


been | 


base phenolic sheet have been adopted 
v the National 
turers’ Association 


Electrical Manufac 


Engineering Notes 
SAMPLES of threaded products are 


eing from users of the 
uuntry to begin a survey of screw 
hread practice of the United States, 
undertaken by the A.S.M.E. Sectional 
Committee on Standardization and 
nification of Screw Threads prelim 

iry to | the 
for 


collected 


revision of 
Standard 


present 


\merican Screw 


hreads. 


EN 


ssions on aeronautic problems, 





machine shop practice, design, 


DOWeCT, 


fuels and textiles will be included in 


the fourth of a series of New Eng 
land meetings ot the А. <. ЛГ. at 
Hartford, Conn.. June 1-3. Included 
In papers are `í ollapsing Strength of 
ме Cubes Stri [hin 
Cylindrical Shells ( External 
l'ressurt R ) 1 nts 111 
\irplane Des ent nd 
Future Deve s \ireraft 
lngimes, “Sires 5 Heads 
(t Press VSIS oft 
iia eer i Ring 
1 ёи 

. ttache | | | aad 
Flanges Stress ( vi 

Pars 


New it а. 4 idling was in- 

clu ed he 1 Pho CK 15t1( 

St v O Co i - ўе Ciears 

ıt t І í e .\met 
\ 

11 (у la rs \ssocia 
t101 Ma / N ( eptions ol 
gear tooth loading we so included 

) 1 1 
11 lear Buel Vila Ss papel 
\t the two-day National Production 


Meeting of the S.N. IE. in. Milwaukee 


May 7-8, four technical papers 
Industrial 


were 
Han 
| rucks," 
Automotive Manu- 
Developments in 


Steel 


Material 
Power-Driven 


presented, 
dling by 
“Nickel Alloys in 
facturing, "New 
Surface Hardening of 
| heir Effect on. Cost of 


and 
Production." 
High- 
lantalum and 
utters.” Devel 
nickel 


‘Latest Developments in 
Milling 
funegsten-Carbide ( 
opments ın 


and 


Speed with 


1 


the treatment of 


cast irons were given im one paper, 


treating auto- 
mobile body dies and evlinder sleeves. 


including data on heat 


Greater interest in displays and tec 
nical program was shown at the 
\merican 
lF'oundrymen's Association in Chicago 


annual meeting of t! 
Registration ran 
over 3,500 and exhibitors numbered 
167. the 


metallurgist in foundry operation, and 


the week of May 4 


Increasing importance of 
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increasing adaptation of mic 
photomicrographv, and X-ray and 
Gamma rav methods of casting ex- 
unination were indicated 


roscopy, 


Diesel-Powered 
British Battleships 
Pa! I Woo ON 


By 


-E PORTS from London that t 
British Admirality has developed 
lans for 25.000-ton battleships pow 


ered by Diesel engines have been re 


| аа РА 1 i 
ceived with great interest bv. na 
engineers Diese engines O1 11 

1 Ж 11 >= 
battleships would be capable ot a 25 
knot speed and would have a ct: 5 

] (OO) mil 2796! sat 
Ing radius ) eU, nies W О 
ret U( о y nav өрө: 

| t hatt 

dubious as to whether or no attie 
| эб ` 
ships ot the Z5.000-ton class can \ 

wh pro ( ' or and enor 
( 1 

| | 

b uns | T S S to ( 
| t hà 1111 tht 11115 
| W€ ( a ) 0 (У 1 
the size 1? in.. the problet 
есіту ) \ e so ( 


Meetings 


American Society of Mechanical Engineers 


‹ Ivin WV исе boxe Se 
W ith St, New York, 1 irt N 
England Meeting Hartford : 
June 1-4 Nationa Applied M } 
Mi g 1 Ех EJ 1 
t ( Ind Ju 
Me & of ` foi | 
t Eng Edu 
American Petroleum Institute | 
) n Meeting r Hot 
“ex \ 1 Ме i 
Exhil N Ste. 
CI i I \\ г. 8 
I \ New Y | 06. 7 
Institute of Radio Engineers innu M 
ng па Exhibit June 1-6 1 
Hotel Sherman, Chicago H 1 P 
Westmza \\ oth St New 1 
National Eleetrie Light Association \! 
nual Conventior ind Exhibitior \t 
lant City, N. J \uditoriun 
Convention Hall, June 8-12 A. J К 
son Marshall, Secretar 1 Lexingtor 


Ave., New York, N. Y 


Radio Manufacturers’ Association Meet it 
and Exhibitior June 8-12, 19 | 
ago, Stevens Hotel М. ЕК. Капада! 
W. Randolph St., Chicagı 111 
Institute of Chemical Engineers 
Third Sen Annual Meeting 


American 
Twenty 


Swampscott. Mass., June 10-1 Infor 
mation, 29 W. 39th St., New York 
Society of Automotive Engineers—Summer 
Meeting, June 14-19, Greenbrier Hotel 
White Sulphur Springs, Va J -— 
Warner Secretary 29 W Ith St 


New York City 

American Society for Testing Materials— 
\nnual Meeting, Steven Hotel, Chi- 
ago June 22-26 P L Warwick 
Secretary 1315 Spruce St Philad« 
phia Testing hines and 1 
ment will be exhibited 

National Metal Congress & Exposition— 
Exposition ol Commorwealth Pier 
Congress Sessions it Hotel Statler 
Boston, Mass., week of Sept. 21 w. H 
Eisenmann Secretary Ж.к АМ, 1016 
Euclid Ave. Cleveland, Oh 

American Gas Association Annual Con- 
vention ind Exhibitior Oet 12-16 
Atlantic Cit) e. d Municipal Aud 
torium Kurwin R. Boves, Secretary 
t20 Lexington Ave New York, N. Y 

National Safety Council—Twentieth Annua 
Safety Congress (Show n Connectior 

L Headquarters 


Chicago 0 2 
Ci Opera Bldg.. Chii 
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IN THE SPOTLIGHT — 


Poly 
H DORNER, 


WiLLIAM B 


li or ot ~ he 
' EvcENE W. 
| Southern 
WEs1 
N Mapes, 
managers 
Engineering 
N. LAUER, 
t FLANDERS, C. E. 
LFORD, J. H. LAWRENCE, 
L » \. A. POTTER, 
nd E. C. HUTCHIN- 
be bi ballot 
r Sept. 22, 1931 
the 
v Com 


] 
letter 


tary of 
nutacturi 
has been placed in 


ring 


1 1 
ind Sales 


territorv, in. the. Civic 
20 North Wacker Drive 
WORTH, Satetyv engineer on 
\merican Standards 
past vear, has been 


ecretarv to succeed 


ho resigned recently 
SELLS, formerly manager 
Division, Westing 
Laboratories, East Pitts 
has been appointed manager 
of engineering at the M Philadel 
the company to succeed 
signed 


of the Мес] 
house Researc! 
burgh, Pa., 


inlics 


outh 
phia work ) 
A D Н NT, re 
FE. A. Doyu 
the Linde Ai: 


consulting engineer of 

Products and 
F. P. McKipren, consulting engineer 
of thi Electric Company, have 
been elected president and 
president of the American 
Society WILLIAM A. F 
the Shell Oil ( ompanv was elected 
Pacific oast livisional | 


4 Vice president 


he We Iding 


has been 


Company 


Geng ral 
senior vice 
Welding 
MiILLINGER of 


Engi 
ek cted 
| vice-president 1. M 
he M esting] OUst 


i Ccturing C on 


t 1 


pany, 


H. CRITCHI 
rtment, Union 


rpora 


HAROLD | \NDERSON, formerly ol 
e commercial-car engineering depart- 
nent, Studebaker Corporation ot Amer- 
ica, South Bend, Ind., has joined the 
experime ntal department of the Oakland 
Motor Cat Pontiac, Mich. 


Tuomas Backus, formerly designing 
on transmissions and clutches 
Fuller & Manufacturing 
Company, a the Unit Cor 
poration, Milwaukee, is now a designer 
Brown-Lipe Division, Spicer 


( orporation, Toledo. 


foundry & 
he Gen 
West 
been elected 

Foundry 
Hammond, 


t} 


Company, 


епотпеет 


or the Sons 


division ot 


with the 
Manufacturing 
E. H. BALLARD, 
pattern shop superintendent ot t 
l Electric Company, at the 
Works, has 
\merical 
\ssociat | = 
president of the Whiting Corporation, 
has been elected vice-president of the 
Association. Directors for a three 
term include N. K B. PATCH, 
of the Lumen Bearing Company, 
FRED L. Wo tr, chief engineer and tech 
nical superintendent of the Ohio Brass 
Company ; W. D. Moore, president of 
the American Cast Iron Pipe Company ; 
\. G. Storie, Fittings Ltd. 
Ont.. and Dax M. Avey, editor ot 
Foundry.” 
WALTER F 


moted 


general 


Lynn (Mass.) 
president of the 


men s 


Veal 
secretary 


( )shawa. 
‘The 
BATTLES been 
from mechanical 
the 


has pro 
draftsman to 
engineet Piaudlet 


with Company, 


E. A. Doyle 
s 


+ PRODUCT ENGINEERING 


J. J. Baum, formerly with the Ohr 
Steel Foundry Company, Springfield 
has been appointed head of the Develop 
ment Engineering Department, Steel 
Founders’ Society of America, New 
York. 

J. G. Bewnepict, president of the 
Landis Machine Company, was Ft 
elected president of the National Meta 
Trades Association by unanimous voti 
at the recent meeting, as was JACOB D 
Cox, Jr., of the Cleveland Twist Drill 
Company, first vice-president, and J. W 
O'Lranv of the Arthur O'Leary & So: 
Company, treasurer. ALEXANDER SFI 
LERS of William Sellers & Company w 
elected second vice president. 

Oscar C. BorNHOLT, formerly ri 
search engineer with the Houdaill 
Hershey Corporation, Chicago, has beer 
elected vice-president of the Fulto: 
Company, Milwaukee. 

Capt. Harotp G. Bowen, Unite: 
States Navy, has been detached froi 
dutv at the Navy Yard, Puget Sound 
Washington, and appointed Assistant 
Chief of the Bureau of Engineerin 
Navy Department. He will report fo: 
duty about July 6, relieving Capt. Ivan 
E. Bass, who has received orders 
aide on the staff of the Commander-1i: 
Chief, Asiatic Fleet. 

RALPH C. CHESNUTT, formerly e 
perimental engineer with the Marmo: 
Motor Car Company, Indianapolis, h 
become experimental engineer with the 


Cleveland (Ohio) Tractor Company 


FreD CLIFFE, designer with tl 
Tecalemit Company, Ltd., Brentford 
Middlesex, England, has been appointe 


chief engineer. 


W. formerly 
engineer with thi 
Standard Oil Developmént Company 
Elizabeth, N. [m has become a 
engineer with the Sun Oil Company 


Marcus Hook, Pa. 


W. A. DrrMam of the Habirshaw 
Electric Cable Company, Yonkers, N. * 
has been named chairman of the Sec 
tional Committee on Insulated Wires & 
Cables of the American Standards Ass 
ciation. F. J. Write of the Okonit: 
Company, 501 Fifth Ave. New Yorl 
City, is secretary. 


CHAPIN CONDIT., 
motive research 


aut 


researc? 


\. W. HERRINGTON. consulting engi 
neer of the ( ‘ity ot Washington. has bee: 
made vice-president and chief enginee! 
of the recently organized Marmor 
Herrington Company, Inc., which will 
manufacture mułtiple-drive motor 
trucks of a specialized type designed 
Mr. Herrington. The new company 
a subsidiarv of the Marmon Motor Ca: 
Company, Indianapolis, and 
ate in the Marmon plant. 

R. C. RorriNc, vice-president of 
Oliver Farm Equipment Company, ‘ 
cago, in charge of manutacturing al 
engineering, has resigned and will spen 
several months traveling. 


W ill opel 


WALTER TREFZ, formerly sales eng 
neer with the Climax-Jones & Quinn 
Company, Inc., St. Louis, has become an 
experimental engineer with Aluminu 
Industries, Inc., Cincinnati 
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KENNETH S. CULLOM, previously 
with the E. W. Bliss Company, Brook- 
уп, №. Y., as mechanical engineer in 
aircraft-engine production, has become 
test engineer in the aircraft-engine de- 
partment of the Glenn L. Martin Com 

iny, Baltimore. 

F. M 
\.I1.E.E. 
pointed 
st indards 


FARMER, representing h 
and the A.W.S., has been ap 
OI the American 
Association's Sectional Com- 
Electric Welding Apparatus. 
C. W. GivEN, formerly on the 


chairman 


ittee on 


labora 


rv staff of the Ferro Corporation, 
Cleveland, has been appointed service 
ngineer for the Michigan Steel Cor 


poration, Detroit. 

FELIX Haas has become a de 
ind development engineer tor shop ma 
hinery Superheater Company, 


‘signing 


with the 
Fast Chicago, Ind. 
E E 


RYERSON, JR. president of 


loseph T. Ryerson & Son, Inc., Chi 
igo, has been chosen to represent the 


1 
the 


Engineering Council on 
Board of the Museum ot 
Science and Industry in the City of 
New York 


PROF. EARLE BUCKINGHAM of the 
Massachusetts Institute of Technology 
poke on “Strength and Durability of 
spur Teeth” at the Fifteentl 
\nnual Meeting of the American Gear 
Manufacturers! Association at the Hotel 
Statler, Buffalo, May 7-9. C. W. 
MANSUR of the Plastics Department, 
Gear Division, General Electric Com- 
iny, “Non-Metallic Gears 
ind Their Operating Characteristics.” 

S. M. KINTNER, assistant vice-presi- 
dent of the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
hurgh, Pa., has been elected vice-presi- 
dent in charge of engineering to suc- 

RvGG, vice- 


\merican 
\dvisory 


1 
} 


Gear 


spi Ке on 


eed W. NW. becomes 


president in charge of sales. 


vh 
who 


STRICKLAND KNEASS has resigned as 
hief engineer of the A. M. Byers Com- 
inv, Pittsburgh, to join the Leif Lee 
Company, Pittsburgh, manufacturer of 
heating and ventilating equipment 


\. W. Mooney, formerly president of 
he Mooney Aircraft Corporation, 
Wichita, Kansas, become an 

iutic engineer for Nicholas 


Marshall, Mo. 


HAROLD F. PITCAIRN and 
the Pitcairn-Cierva Autogiro 
Company of America, Philadelphia, has 
een awarded the Collier Trophy for 
30 for "the greatest achievement in 
viation in America, the value of which 
is been demonstrated during the pre- 
eding year." 


has aero- 


Beazley 


his 


asso- 


lates of 


G. H. GancELOoN has been appointed 
inager of the Control Engineering 
lepartment, Westinghouse Electric & 
lanufacturing Company, East Pitts- 
irgh, Pa., to succeed J. H. BELKNAP, 
ho has been transferred to the engi 
ing division of the dis- 


І Pittsburgh 
ct office. Mr. Garcelon was formerly 


inager of engineering tor the com- 
iny’s works at East Springfield, Mass., 
has been with Westin 


ч в 
iwnouse since 





( 


1 
)3 


the 
the 


WESLEY L 
the Institute of British 
a member of the ( 
of Metals. has resig manager ot 
the Metallurgical Department, ] 


" 
& Company, Ltd., Depttord & Charl 


MBERT, past p 

drymen, and 
ouncil ot the Institute 
ned as 


Stone 


n, England, b C 1 1 
a rv Capacity 
M. B. MacNet lesi g 
епотпеет I ce tritug pumps, ( r 
engineer di vision d 
t ast ea Fet I 1€ 
ump division ot Fairbanks, Morse & 
C ¢ pany, ( igo, has resigned ) D 
111€ West Sales Sí 
Davton-Dowd Ci anv. Ouiner 
ead П S >a F1 
Merrit A. Mieras, formerly engine 
on engine installations of the Detroit 
Aircraft Corporatior E ined € 
Burgess Batterv Companv in its D 
nce 1 sales nd « 1£r1nie« т ( 
сү 
| rus М! i +] 


Machine 
become development engi- 
Leeds & Northrup Com 


pany, Phil idelphi \ 


Company, Louis 


, previously 
» Works of 
Boat Company, 


has become engineer tor the 


LEONARD OCHTMAN, Jı 
engineer of the El 
е Electric 
N. J., 


Dresser 


chiet 
Bayonne, 
S M 
Manufacturing Company, Brad 
ford, Pa., in | 1 


connection with the «le 
velopment ot 


new 


products. 





Earle Buckingham 








^ 


Harold F. Pitcairn 


| rhe illustrations on these two 
pages are copper etchings pro- 
duced by a new process and 
shown for the first time here 


GEORGE A. ORROK 
Myers, and W. A. 
engineers, | ave 1 


East 40th St., 


Davip MOFFAT 
SHOUDY, consulting 


1 41 1 ‚ 1 
oved their omces to <i 


New York City. 


POWER, mat 





motive Division, Lyon Metal Produ 
Company \urora, | is been 
director ot resear« 

CHARLES W. STAPLES 1 
ciate engines \ e Unite Sta 
sureau Stat Washing 
D ( is Ct sition 
search engineer with the Vacuum O 
Company, Paulsboro, N. J 

I 

WaALTER H. Trirscu, fÍ erly о 
neer with the Rolls-Royce ої Ате 
Springtield, Mass., has joined t 


Motor 


In à Similar ‹ 


Packard 
ipacily. 

FRANK THORNTON, JR., manager 
resident engineers 11 e General l 
gineering Department, Westinghou 
Electric & Manufacturing Compa 


i 
) h 1 
Pittsburgh, 15 


East і 1 been ippol it 
manager Of association activities ot 


Department 

TOWNSEND, Bell Teleph: ne 
and T. T. EDGERTON 
any of Ame 


Engineering 
Y. OM 
Laboratories, 
Crucible Steel 


1 


Соп 

nnounced "hair: " 1 
announced as Chairman and 
A .S.M.E. pecia 
Mech 1 


Ot the 


secretary 
Research Committee on 
Springs. 

EpwanD C. WENTE, acoustic 
search engineer of the Bell Tele] 
Laboratories, New York City, has beet 
awarded the John Price Wetherill medal 
of the Franklin Institute, for his inve! 
tion of the condenser transmitter. 

F. C. SPENCER, Western Electri 
Company, has been confirmed as chai: 
man of the A.S.M.E. Special Research 
Committee on the cutting of metals | 
the Main Research Committee of t 
Society. He succeeds W. W. Nicuot 

lI. P. Wricut, chief engineer of the 
\irplane Division, Curtis Aeroplane & 
Motor Corporation, has been awarded 
Wright Brothers Medal 
annually to the "author of the best pape: 
n aerodvnamics or structural theo: 


design or co: 


epil 


tne presented 


research, or airplane 
struction, which shall have been pre 


sented at 


a meeting of the S.A.E.” 


Obituaries 


ANIEL H. DEYOE, 55, of the 
[ndustrial Engineering Depar 
of the General Electric Company, a 
ind member of the American 
Society and a figure for many 

in electric arc-welding 
died in Schenectady, April 11. 
\ MERON, 53, chief 
chief estimator of 
Vickers, Ltd., Montreal, died 
April 10. Mr 
т was former manager of 
Canadian Vickers, Ltd., in Montreal, as 
[ Vicker 


director 
Welding 
vears identified 
activities i 

HENRY MURRAY ( 
naval architect and 
Canadian 


ns home there 


is former manager of the 
plant in Lancashire, 
WILLIAM T. Norton, 51, 
the war-time Liberty truck, 


192 automotive et 


designer 
and since 

Z a = ultino 
1923 a consulting 


Cleveland, died recently there 






* PRODUCT ENGINEERING 


NEW MATERIALS AND PARTS 


AND 


ENGINEERINC 


* EQUIPMENT * 


lled by an el tric time clock, 
E |" ich can be set to operate at any 1n 
arva гуа] from 2 m 2 hr [^1 


* 
1 


Improved Dualine hut-off of the pumping unit is ac 
complished through the control valve 


Lubrication System located at the end ot the line. [his 


method insures the positive delivery 


of pressure throughout {һе entire 
system before the control valve func 


Improvements have been 
"Farval Dualine System 
ir" developed һу Lubri 


А à {| g 
cation Devices, Inc., Battle Creek, OP 


Mich he previous announcement [he Farval valve is fully auto 


ippeared on page 396 of the August 


1930 number. This system is de- 


( 
signed to provide a positive distribu 
of heavy-duty compounds and 
greases. It is intended especially 
he lubrication of steel, cement, 
aper, sugar, and rubber mill equip- 
ment It has but one electrically 
driven central pumping unit, which —— анод 
supplies lubricant at high pressure to to the loading line of the Farval 
valve. Right—Pressure applied 


both supply lines. Delivery of lubri 
0 - to the shooting line. 


cant to one supply line loads all of 

the valves with a measured quantity 

of lubricant. The other supply line matic and the adjusting screw 1s cali 

lischarges each valve brated to indicate the travel of the 

\ four-way, hydraulic reversing large primary piston. It is so de 

valve controls the delivery of the lu | signed that the discharge may be re 
[his valve may be either 3 | duced to one-fifth of capacity. 

or manually operated. A large hopper-type muere єй 

ctrically operated, the motor 550-Ib. capacity is furnished, being 

complete with the necessary connec- 

Fig. i—Farval Valve for the tions for filling from the standard 

Dualine System of Lubrication, drum pump, and provided with a con 


showing the indicating rod н » i н 
nection for compressed air to assist 


in the handling of heavv greases. 


Duatine CONTROL VALVE 


> 
FUMF 


› 
4 -Way Vaive Conned 


AUTOMATIC 


4 -Way Vaive 


Jo BEARINGS 


Fig. 8—Layout of Farval Improved Automatic Dualine System of Lubrication, showing the contro] 


valve at the end of the line for final shut-off of the pumping unit after the system has functioned 
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Tyson 
Cageless, Tapered 
Roller Bearings 


acele е "or Al) ] "1110 
(ageless, tapered roller earings 


nterchangeable with conventional 
hall and tapered roller bearings have 
been placed on the market by the 
[vson Roller Bearing Corporation, 


Positive roll alien 
1 
the 


1 1 
t f! 


ribbed backplate at the big end 


Massillon, Ohio 
ment is attained b 


double 


f the rolls, thus doing awas 


necessity 1Or a cag е shouide 





in- 


the 
side rib of the backplate, as in other 


of each roll gets a bearing on 
tapered roller bearings, but it also 
vets an additional bearing on the out- 
side rib. Thus, with double contact 
on the thrust end of each roll, positive 
alignment, both longitudinally and 
vertically, is secured. Pintles at both 
ends of the rolls, extending into the 
annular grooves in the backplate and 


the closing ring, hold the rolls in 
place when the cup is removed. 
Omission of the cage from the bear- 
ing leaves room for from 20 to 50 


per cent more rolls. 

The double backplate contact of 
the rolls, plus a raceway filled with 
tapered rolls, means that no roll can 
get out of place or overlap when oper- 
ating at high speed. 
ontact of rolls on the cone 1s 1n- 
herent. The bearings are made 1n all 
S.A.E. sizes. 


Positive line 


Howell 
Type CI Motors 


\ complete line of fractional 

motors from 4; to 1 hp. has 
een placed on the market by the 
Howell Electric Motors Company, 
lowell, Mich. This line consists of 
ondenser start, split-phase, and poly- 
hase motors, all built to the 
ame dimensions. 


1 - 
norse- 


помет 


sanie 


[he condenser motor has the con- 
denser mounted in a compact box at 
the top with all connections made in 
side. It may, however, be mounted 
the side of the any 
convenient place on the driven appli 


on motor or at 


| he Cí mdenset 


te Ul 


ance 





Howell Type CI Condenser-Type, 


Fractional - Horsepower Motor 


motors are the high-starting-torque, 


type, having at full 
voltage a starting torque of from 300 


constant-speed 


to 400 per cent of full load torque, 
and a maximum running torque of at 
least 200 per cent. lhev are of 
squirrel-cage construction and 
without a wound 
rotor. 

The split-phase motors are built in 
the the condenser 
motors, and are built to conform to 
both the short-term and long-term 
ratings. are built with either 
ball or sleeve waste-packed bearings. 


are 
commutator or 


same frames as 


Chey 


Oilgear 
Type WES 
Constant-Pressure Pumps 


THREE styles of the Type WES 
constant-pressure pumps are being 
manufactured by The Oilgear Com- 
pany, 647-683 Park St.. Milwaukee, 
Wis. These styles are the Type 
WES-5, the Type WES-6, and the 
special Type WES-6 

The Type WES-5 pump has a 
maximum displacement of 3.600 
cu.in. of oil per min. when operated 
at a constant speed of 860 r.p.m. 
l'his pump can be used on applica- 
tions where апу pressure up to and 
includin | i 
required 


r 1.009 Ib. рег sq.in. is 


€ 
- 


for intermittent or contin 


uous operation. without loss of 
power or excessive heating of the 
oil. A peak pressure of 1.500 Ib 
рег sq.in. 1s available for short 


intermittent operation. 
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has a 
3.400 


| he 


maximum 


WES-6 pump 


displacement of 


type 


cu. in. of oil per min. when oper- 
ated at a constant speed of 600 


rp.m. This pti on 
applications where am 


1.000 Ib 


ир 
to and including 


required for intermiuttent or con- 


inuous Operation v peak pressure 
f 1.500 lb. per sq.in. is avail 
or short intermittent operat 
Che special type WES-6 pur 5 
тахт lisplacement of 4 800 
uin. of oil per mi whet er- 
( i Cons Spec О ex 
p.m [his pump can be us 
ipplications where any pressure 
to and including 1,000 Ib. per sí 
is required, for intermittent o! 
tinuous operatio! [һе тахти 


available with this unit ts 


pressure 
1,000 Ib. per sq.in 


pped 


The pumps described are equi 
pressure 


with automatic constant 
type controls, whereby the maximum 
pressure be maintained indef 
nitely without overheating, loss of 


power, or attention һу {һе operator 


can 


The pressure can be released in- 
stantly by simply bypassing the oil. 
A peak pressure relief valve in- 
stalled inside of the pump casing 





Oilgear 


Type WES 


Pressure Pump, equipped with a 


Constant- 


standard small oil pot, which 


is used for mounting the unit 


machine, 

overloads. An 
flanged to the |] 
casing and is also equipped with a 
suitable lug for mounting the 


Any constant speed source of 
can be 


the work, 


against 


pri tects 
pump 

reservoir is ump 
pump 


] for 


used the pump drive 
The highlv finished working parts 
are all lubricated under pressure 


while all carried on ball 
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shaft end casing supercharges 
high pressure unit at all times. 
The required for 


pum] 5 1S 


power 


work to be Maximum 
\ 74- or 
motor is sufficiently large for 
The capacity of 
reservoir is 45 gal., and the 
ight of the 600 Ib 


performed 
requirements are 15 hp. 
10-hy 

most 11 
the oil 
net we 


istallations 


pump 1s 


“Diamond-D” 
Friction Clutch 


completely inclosed disk clutch 

d primarily for machinery ap- 

ns, but adaptable for power 
mission service, is being offered 
Manutacturing Cor- 
Ind. While 
large friction area is provided to in- 
sure the full rated horsepower being 


| lodge 


Mishawaka, 


poration, 


transmitted under moderate unit pres 
sures, over-all compactness of dimen 
In both the 
| and disengaged positions the 


has been attained. 


SIONS 


is fully inclosed, assuring 


as well as protection against 
dust and dirt 

\s the cross-sectional view shows, 
the clutch consists of a laterally free 
friction disk capable of being clamped 


between two heavy steel disks, one or 


1 


which is keyed to the central shaft, 
be either the driving or 
\t its periphery the 
friction disk engages through inter- 
locking serrations and slots the other 
rotating the form of a 
sleeve with a conical bell end. The 
for attachment 


which may 


drive n member 


member in 


sleeve has a slot 


ke 


Dodge '"Dinmond-D" Friction 


Clutch in disengaged position 

to a pulley, gear, or sprocket hub 
Compression of the disk between the 
clutch y three 
members actuated by an internal cam 
of cylindrical form, which is moved 


faces is bv toggle 


the 


these 
in direct proportion to the 


lengthwise on the shaft by means of 


a slip ring and shifting yoke. 
The friction disk consists of 
eround 


asbestos disks 


Cross-section showing clutch in 
the engaged position 


steel plate through which the torque 
is transmitted at its periphery. 
I:ther a heavy bronze slip ring or 
ball bearing unit is offered, both 
lubricated through a compression fit- 
ting in the yoke arm. The toggle 
is self-locking in the closed position, 
and in the open position the plates 
are kept íree by coil springs, plus 
the centrifugal action of the toggle 
mechanism. Contact between the cam 
and toggles is through hardened steel 
rollers. Adjustment of the clutch is 
by a knurled self-locking ring, which, 
through the medium of a threaded 
sleeve, adjusts the distance between 
the two steel compressing disks. 
Movement of the slip ring is constant 
and is not affected by wear of the 
friction material or adjustment. 

All parts are held to close tolerances 
to insure accurate assembly, balance, 
uniform throw, convenient adjust- 
ment, and interchangeability. All 
wearing members are hardened and 
ground. 


Kritzer 


Floating Motor Drive 


Short-center drives, either flat belt 
or V-belt, with the 
floating motor drive announced by 
The Kritzer Company, 515 West 35th 
St., Chicago, lll. With this type of 
mounting the driving motor floats on 
the load, maintaining just sufficient 
tension on the belt to carry the load. 
The nominal increase in belt length 


can be evolved 


two 
riveted to a 
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Kritzer Drive which has the motor 
pivotally that the 
torque tension 


mounted so 


regulates belt 


è 


Kritzer Pivoting Motor Base Assembly 


during the operation is automatically 
compensated for without idlers. 
With this drive the weight of the 
motor is balanced and the motor 
torque regulates the belt tension. The 
weight of the motor does not hang on 
the belt. Thus, the heavier the load 
on the belt, the greater the torque 
reaction on the frame and the greater 
the tension on the belt. The mount- 
ing is made of pressed steel and the 
pivot shaft is bronze bushed. 
for motors from 4 
carried in stock. 


Bases 


to 25 hp. are 


Landahl 
Shaft Backstop 


Shaft reversal is prevented by em- 
ployment of the Landahl backstop 
manufactured by The Fairfield En- 
gineering Company, Marion, Ohio. 
Besides acting as a backstop, the de- 
vice is also suitable as a bearing. It 
eliminates shaft end thrust in either 
direction so that no separate set col- 
lars are required. No extra shaft 
space is taken up as the device re- 
quires only the space of a standard 
type bearing. 

The internal construction of the 
Landahl backstop consists of two 
locking pawls mounted on pins that 
are held by two floating rings and a 


pawl collar. All of these parts ro- 
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tate as a unit by engagement of the 
pawls with the pawl collar. The lat- 
ter is shaped so that the pawls do 
not engage the rachet so long as the 
shaft is traveling in the correct direc- 
tion, but lock in the ratchet imme- 
diately that the direction of shaft 
rotation Both a key and 
setscrew are employed to fasten the 
pawl collar rigidly to the shatt. The 
floating rings are seated in the ratchet 
housing, but are free to rotate with 
the pawls and the collar. All work- 
ing parts operate in an oil bath. 
Lubrication for the housing ends, 


reverses. 





built 
to 74 in. 


Shaft 
in shaft sizes from ly, 


Landahl Backstop, 


which serve as the shaft bearings, is 
provided by means of oil 
running from the central oil bath 
he housing is made in two parts 
bolted together and provided with 
paper shims to keep it oil-tight 

This backstop is built in two stvles, 
both of which can be attached readily 


to framework or housings by simply 


by 


ort DOVES 


using longer bolts in place of the 
regular housing bolts A is 
furnished with a plain flange bearing 
and style B with a pedestal-type bear 
ing. Shaft sizes range from 145 to 
74 in., thicknesses from 44 to 224 


ч 1 
otvie 


224 in., 
and over-all diameters from 6% to 


wre 
2/3 M. 


Daun-Walter 
Constant-Level Oil Control 


Regulation of the lubrication of 
machine bearings and can 
accomplished by the constant-level oil 
control announced by the Daun- 
Walter Company, 334 East Water 
St., Milwaukee, Wis. The device con- 
sists of a main reservoir with gage to 
show the height of oil in the reser- 
voir, a supporting bracket, a threaded 
lower extension for the oil lead con- 
nection, and a filling cap on the top. 
Through the influence of gravity and 


ways be 
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Daun-Walter Constant-Level Oil 


Control, built in sizes to 2 gal. 


atmospheric pressure, oil is supplied 
to the bearing when and as it is used 
The delivery of oil is automatic and 
is constantly controlled without the 
use of floats or other means. Correct 
oil levels are easily and permanently 
adjustment on the at 

The oil can be piped 
everal bearings on the 
with a 


maintained by 
taching bracket. 
to feed one or 

same level, or in 
special adjustable wick unit, single or 
multiple bearings on different levels 
can be fed. The unit is made with 
oil reservoir capacities ranging from 


connection 


| pint to 2 gal. 


Century 
Fractional-Hp. Motors 


Interchangeable mounting dimen- 
now featured in the line ot 
motors built 

Electric Company, 
These motors include 
single-phase, re- 


sions are 
fractional-horsepower 
by the Century 
Mo. 

the following types: 
pulsion-start, induction type; split- 
phase, single-phase type ; and squirrel- 
induction three-phase type, and 
the d.c. The bearing brackets 


st Louis, 


cage, 


type. 








AND PARTS 






offer protection falling ob 
jects, dirt, and dripping water. The 
motors have rolled steel frames and 
welded steel feet, the latter slotted for 
belt adjustment. 

These 
horsepower motors are made in 60-, 
3 lhe 


against 


interchangeable, fractional 


50- and 2: models. 60 


cycle motors are built in 


cycle 
and 
-hp. sizes in four frame styles; the 
O-cycle motors in 4- and 4-hp. sizes, 
and the 25-cycle motors in 


6» 8 
1 
4 
€ 


1 
і һр S17esS 
6 f 14 


Ruthman 
Grinder Pump 


For incorporation in grinders and 
other equipment 
abrasive material is present in the 
coolant, the Ruthman Machinery 
Company, Cincinnati, Ohio, has de 
veloped the pump illustrated. The 
rotor shaft is supported by two heavy- 


where excessive 





and extends into 
to carry the im- 
peller. The impeller 1S designed to 
prevent clogging. An intake strainer 
has been provided integral with the 
base casting to eliminate injury to the 
impeller through the action of grit 
The openings of this strainer are 
large enough to allow free passage of 
the liquid, but are sufficiently small 
to prevent large particles of waste or 
abrasive material from entering the 
intake. The pump requires no pack 
ing, felt washers, or close fits of any 
part coming in contact with the grind 
ing compound. Ample room is al 


lowed between the impeller and the 


ball bearings 
the pump housing 


duty 



































































































































































































ousing to permit foreign matter to 
ISS through freely 
| he upper end bell, or motor bear- 
flange, of this pump is totallv 
osed. thereby preventing dirt and 
pings from getting into the motor. 
Viring leads project through a con 
Ж unted on the side of the 
| me r greater satet The 
( ( urnished both for 1m 
erse outside tions and 
( 1 5 hp. 
"Aminco" 


Polishing Machine for 
Metallographic Specimens 


lIhree specimens for metallogra 
phic 1 
matically by the "Aminco" polishing 


machine developed bv the 


a ] ] ] 11 
vestigation are polished auto- 


\merican 
Instrument Company, Inc., 774 
Girard St., N. W., Washington, D. C 
from a the Bureau of 
Standards. The polishing head is 
covered with a suitable polishing cloth 
and this head is mounted on a vertical 
spindle driven by a belt from the mo 
Specimen holders float on 


design of 


tor below 
the polishing cloth and change their 
positions slightly as the contour of the 
cloth changes. The specimens are 
held tightly the cloth l^ 
spring rods which bear on the speci 
holders \t the top of 
specimen spindle is a rigidly attached 
which meshes with an eccentric 


against 
men each 


year, 
























































































Metallo 
Machine 


Aminco Automatic 


graphic Polishing 
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Close-up of polishing head, show- 


ing the three specimen holders, 
which are caused to rotate and 
oscillate on the polishing cloth 
by means of an eccentric gear 
сеат. [his eccentric оса 15 rivet 
through speed reducer and causes 


the thre 
rotate 


these 


specimen-kolder gears ti 
Besides rotating on their 

i : 
oscillate toward 


11 
holders 


away from the center of the disk. 


giving uniform results on all thre 
metallographic specimens 
“Ideal 
Drip-Proof Motor 

An addition to the line of unit- 
type motors, manufactured by The 


Ideal Electric & Manufacturing Com: 


pany, Mansfield, Ohio, is the drip- 























proof motor, which 1S 
against water or other 
ping on it or being 
through the ends. When water is 
thrown into the motor, it is dis- 
charged immediately through the vent 
at the bottom of the center inclosing 


pri tected 
liquids drip- 
splashed in 


jacket \ir circulation is from both 
ends toward the center and out 
through this vent Large shrouded 


fans located just inside the end brack- 

the which 

arges the water. These fans throw 

the water the | [ 

of the bearing bracket 
tet 


the wal 


ets produce action dis- 
ch 


against inside 


surface 
From here, 
runs down the inside of the 
iring brackets and out through th: 
center bottom vent without coming in 


ontact with the windings 
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The insulation is such that an occa- 
sional wetting will not have 
serious effect. The strong blast of 
air is sufficient to evaporate any water 


any 


that may reach the windings. 
The outer the 
drip-proof motor are such that wate 
dripping from above cannot enter the 
motor. The end bearing brackets are 
so shaped that dripping on 
them travels around the end and to 


surfaces of [deal 


wate! 


1 


the base W 


ithout entering the motor. 
Westinghouse 
W-Frame, Type CS 
Squirrel-Cage Motor 
In the design of the W-frame, 
[ype CS, squirrel-cage, induction 


notor, the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa., has incorporated an inno- 
vation in motor design: making the 
ditferent parts of the motor as 
entirely units. Thus, the 
company has only to keep the number 
of standardized parts in stock to be 
able to build, on short notice, a motor 


i 


lora specific application. 


se] arate 


The design 
makes maintenance simpler and less 
expensive. 

In the W-frame motor, the stator 
core containing its winding is pressed 
into the motor frame. When it be- 
comes necessary to replace the dam 
aged winding, the old core and its 
winding is pressed out as a unit, and 


a new "pre-wound" core is pressed 






in. The entire operation can usually 
be performed in less than an hour. 
Like the stator core and its wind- 
ing, the rotor is a complete separate 
unit, and both the rotor and the stator 
core and their windings can be sup- 
plied as such for built-in motor or 
repair purposes. This feature makes 
it possible to vary the electrical char- 


acteristics, using the same parts. 
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| he frame construction 


separati 


makes it possible to supply any one Oi 
| number of different types ot trames 
to meet the needs ot the custome! 
the brackets are bolted to the trame 
with ring-groove fit tha (оптат 


ally and permanently sets the an 


( ONS tfd ( 


Lukens 
Nickel-Clad Steel Plate 
Hot rolled plate 1 
pure solid nicl 
ver of high-grade flange s S 
ow being manutacturi 
ukens Steel Compa Coatesville, 


Pa. In the hot rolling pr 


C CESS ( 
hir 1 | ›] | а 1 d 1 
pure nicKe! 18 VOnNded OI welded ) 
1 1 | | 
the steel. | he product 1S avi able 
in all sizes of plates 4 in. thick ai 


heavier, and in all grades in which 


the solid nickel is 10 to 20 per cent 
of the thickness of the nickel-clad 
steel plate Flanged and dished 


heads are also available. 

This nickel-clad steel plate makes 
feasible heavy. plate construction jobs 
where both of 
the equipment and non-contamination 
of the product are desired, such as in 
the 
such 


corrosion resistance 


In 
necessary to 
maintain a continuous nickel surface. 
[he methods of welding and riveting, 


food and chemical industries. 
construction 1t 


IS 


or combinations of both, that have 
been developed in the construction of 
the tank cars, evaporators, tanks, 


mixer bodies, and others have proved 
satisfactory. The plate has the same 
corrosion-resisting properties as pure 
nickel, as distinct from nickel electro 
plate. Under proper fabricating con 
trol this corrosion-resistance can be 
relied upon until the nickel plate dis 
appears bv corrosion or wear 


"Bundyweld" 
Copper-Lined Steel Tubing 


A double-walled steel tubing with 
a copper lining has been placed on the 
market by the Bundy Tubing Com- 
pany, 4815 Bellevue Avenue, Detroit, 
Mich. As shown by the accompany 
ng illustration, this 
tubing formed of copper-coated 
strip steel laterally rolled over 
tionary arbors into a double 


"Bundvweld" 
is 
sta 
walled 
tube. The tube is then passed throug! 
т electric furni 


ES E. 
vdrogen atmosphere and the copper 


"Ji 
ice employing a 


~ 


] 1 ] ] t 1 + 1 
is brazed to the steel at the joints. 
Inside and outside dimensions are 
held to tolerances as close as 60.005 
n \ clean inside surtace 1s secure 
i : 
he copper lining ( COTTOSIOI 





Double- 


“Bundy weld” 


Cross-section of 


Walled, Copper-Lined Tubing, available 


in sizes from А to § in 

resistance and preventing scale for- 
The outer 
surface can be finished in polished 
chromium-plating or other 
desired finishes. 

Bundyweld tubing is obtainable in 
from 1 to & in. Ductility of 
the tube is such that any desired bend 
can be made. Standard types of fit- 
tings can be employed. The tubing 
is applicable to automotive use for oil 
and gas lines, hydraulic brake lines, 
conduit and windshield wiper tubes; 
electric refrigerators for condensers 


mation. copper-coated 


nickel, 


$1Zes 


and connections, and manv other 

uses. 

“Standard” 

Wide-Inner-Ring 

Single-Row Ball Bearings 
Standard Steel & Bearings Inc., 


Plainville, Conn., announce the type 
SRB wide-inner-ring, single-row ball 


bearings of the same design and 
dimensions as the single-row maxi 
mum capacity bearings, except that 


the inner ring has the same width as 
that of the double-row 
corresponding sizes. ‘The 


bearing of 
additional 


width of the inner ring permits the 





bearing to be used wit it a loi t 
hus etfecti t à Saving 111 the cost ot 
he product upon which thev are « 
oved 1 1 S ty ( | be $7 5 
rere | « ( ClT KE 1 S trie 
plications where ( cating 
) | st 1s es t Is 
( - сч 3! * $ 


“Rite-Lo-Speed” 
Ball-Bearing Motor 


| D ( ist | e 512 
Brann st Sat | CIS ( Í 
| 15 EVEI ed Rite 0O-SDpee€ 

ot that embodies standa oot 
ss stator and rotor and heat-t ( 

Оү тее he Cal z ~ | hes« (ears 

e ba bearing mounted so that the 
эы did алайы бән а] 
entire assembly 1S scarcely large 
the motor itselt lhe gear end of the 
assembly, or speed reducer end, em 


bodies only two gears and two pn 





It 


ions. is so arranged that a heavy 
overhung pull can be taken on the 
final shaft without the use of an out 
board The oiling 
sealed from the motor and the entire 
assembly is protected by a dirt-proot 
and water-proof housing 

The Rite-Lo-Speed motor-speed r« 
ducer is manufactured in four series 
Series A is standard, comprising the 
motor and 
power take-off. 
unit 


bearing. case 1S 


with a single 


Series B is a single 


housing 


motor with a gear housing at 


each end thus having two power tak« 
offs at the same speed. Series C is 
the same as Series B with the excep 
tion that it take-offs 


different D 1s a 


single motor unit with a gear housing 


has two power 


at speeds уэет1еѕ 


at one end with power take-off at re 

duced speed, and with high-speed 
motor shaft extended thr ( 
rear end bell [he motor 1s e 11 
sizes from 1 to 30 hp., and a junior 
model is mac sizes fr } 1 


horsepowet1 
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Morse 
Midget Coupling 


Midget coupling, placed on the 
by the Morse Chain. Com- 
паса, N. Y. 1$ À 

t of the chain-and-sprocket 


ae scribed 91. Vol. | 


miniature 


on p 


М1 loet 


prockets wrapped by 


likewise employs two 
a chain. It is 
tor shaft sizes up to 1 in. in 


and is ot all-steel con- 


Hoover 
*Duoseal" Ball Bearings 


bearing 
"Duoseal" 
the Hoover 


Ann Arbor, 


[he Duoseal bearing consists 


\ double  "Lubriseal" 


he trade name of 
imnounced by 


Ball Company, 


standard Hoover annual bear- 
stamped metal plates on each 

| hese plates are 
rng and 
[he other 
he plate fits a special groove 

nner ring, allowing it to turn 
with the shaft and at the same 
maintaining an seal. 
us the bearing is effective in pre 


ot the 


the raceway 


to the 


outer 
with it. 


апо! 


агу 


effective 


leakage of grease {о оет 


of the machine where lubricants 
are detrımental to its operation, as 
well as assuring correct lubrication of 
the bearing by the 
raceways. 


part S 


retaining oil or 
the The 
metal plates of the Duoseal bearing 


У 


within 


grease 


and grit and 
harmful abrasives from the raceways. 


also exclude dirt, dust, 


Duoseal bearings are packed with 


grease when shipped and need addi 
tional lubrication only 


once or twice 


vear available in stand- 


ard S.A.E 


They are 


5120$ 


"Tapalog" 
Recording Pyrometer 
for single 


Recording pyrometers 


and multiple records, and of improved 


design, have been placed on the mar- 
ket by the Wilson-Maeulen Company, 


Ine 383 Concord Avenue, New 


York. N. XK, 
under 
“Tapalog,” 


These instruments, 
the trade name of 
are operated by an indus 
trial-type synchronous electric clock 
motor.  Multiple-record instruments 
of record, so that 
each record is recorded with greater 
frequency. All models 


known 


have a faster cycle 
have auto 
matic electric cold junction compensa 
tion. Recording pyrometers employ 
and electric 
thermometers employing 
bulbs, of both 
and multiple-record tvpes, 


ing thermocouples, 
resistance 
electric resistance 
single are 


now offered in this series 


"Perm-Brite" 
Aluminum Alloy 


An aluminum alloy which tests 
far proven to be non-corrod- 


have so f 
| 


ıe atmosphere, in sea-water 
different 
as “Perm-Brite,” has been an- 
nounced by the Apex Smelting Co., 
554 Fillmore St., Besides 


combines other 


in t 
and in 
known 


ible 


manv acids, and 


Chicago. 


corrosion resistance, it 


* PRODUCT ENGINEERING 


factors of light weight, high strength 
and fine surface which lends itself 
readily to polishing and plating. It is 
adapted to both sand and die castings 
and can be rolled, forged, drawn, and 
hot and cold worked. [Investigations 
are now being conducted in the extru- 
sion process. 

Without heat-treating, Perm-Brit( 
a yield point of 10,000 lb. per 
sq.in. and a tensile strength of 24,000 
to 26,000 Ib. per sq.in. Its Brinell 
hardness ranges from 50 to 60 (500 
kg. load—10 mm. ball). In the cast 
condition, elongation is 6 to 8 per 


cent in 2 in. and up to 23 per cent 
state. 


has 


in the rolled 

The specific gravity is under that 
of pure aluminum or aluminum al- 
loys of the silicon group, being 2.62 
The weight per cu.ft. is 163 Ib. or 
0.094 ]b. per cu.in. Compared with 
annealed copper, its electrical 
ductivity 1s 28 per cent. 

\t present. Perm-Drite is being 
used for spandrels and other archi- 
tectural applications, for cooking 
utensils, marine castings, and hos- 
pital apparatus. Patents now pending 
on Perm-Brite cover the alloy itself 
imd its various applications. 


con 


Ross 
Operating Valves 


Fi ot 


Ing 


and hand-controlled operat- 
valves for pneumatic control 
mechanisms have been developed by 
the Ross Operating Valve Company, 
6488 Epworth Blvd., Detroit, Mich. 
Ihe foot-operated valve is made in 
two styles, models D.T. and S.T. 
Ihe model D.T. is made in three 
sizes, £-, l- and j-in. pipe sizes, and 
is mounted in sturdy brackets. Foot 


treadles are of cast steel, and all pins, 
levers, and 
assure long wear. 


rockers are hardened to 
This model is illus- 
trated in the accompanying photo- 
The model S.T. 


graph. is made in 
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five sizes, 2, 4, 3, 1 It is 


рр 1 : 
5, 1, and 14 in. 


offered for double actıng cylinde TS. 


[he hand-operated valve is made 
3 1 1 1 1 

3, 3, 3, 1, and 14 in- 
for single- and double-acting cylinders 
and in locking or 


in five sizes 


non-locking types 


Garlock 
Asbestos-Gasket 
“Button Hole Tape” 


\sbestos gasket material, under the 
' "Button Hole lape,” 15 
being manufactured by the Garlock 
Packing Company, Palmyra, N. Y. 
[he material, constructed to replace 


name ol 


front 
ends and on flanged tanks of larg: 
diameter, is made up of two parallel 
folded 


asbestos locomotive 


tape on 


COUTSES of asbestos clot Ж 


Joined together bv a 
bonding fabric. 


single ply of 
\s shipped from the 
factory it contains no holes. 
tion of a knife blade 
the bonding 

button hole which 
readily over a bolt or stud. 


[nser 

the 

fabric, 
shi] ys 


between 
cuts 
forming a 


sections 


The tape is furnished printed with 
l-in. graduation marks. The material 
is manufactured in coils of any de 
sired 


length, and in all regular 


widths and thicknesses 


Brown 
Potentiometer Pyrometer 


Many improvements 
made in the potentiometer pyrometer 
built by The Instrument 
Company, Philadelphia, Pa. 
strument is 


1 


have been 
Brown 
[his in 
available in indicating, 
multiple and 


controlling types and embodies some 


recording, recording, 


Primarily, the gal- 


~ 


55 new features. 
vanometer has been designed to have 
a uniform response under all practi- 
Charts and 
scales, which are 12 in. wide, conform 
to the latest values for 
Iron-constantan, chromel-alumel, and 
platinum-rhodium thermocouples. A 


cal operating conditions. 


calibration 
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humidity compensator is built into 
the instrument to automati- 
cally the pen position under all con- 
ditions of otfset 


correct 


operation so as to 


Wee. moss 


errors arising. from expansion and 
contraction of the strip paper charts 
from moisture in the air. 

\nother feature of the potenti 
ometer is the dustproof case that 1s 
equally suitable for l 
front-of-board mounting, flusl 
panel mounting, or table mounting. 


The case is entirely inclosed and the 


wall mounting, 


type 


galvanometer is likewise inclosed in 
an inside compartment with a glass 
window. The galvanometer pointer 
and suspensions are relieved of prac 
tically all stress by the introduction of 
a secondary pointer system, whereby 
a secondary pointer assumes a posi 
tion in magnified proportion to the 
galvanometer and then gov- 
erns the adjustments of pen and slide 


pointer 


Wire contact. 


*Rotarule" 


Circular Slide Rule 


Long with 
compactness in a circular slide 
rule. the “Rotarule,” made bv 1. R. 
Dempster, 2204 Glen Ave., Berkeley, 
Calif. ( 


scales are combined 


ereat 


The rule is of white celluloid, 
in diameter, and includes all the 
\ and B 

coiled four 

times around the disks t of 13 


in. scales 1s supplied for 


5 in. 
The ordinary 
are 50 in 


usual scales. 


scales long, 


rapid multi 


plication and division. The circula: 
construction eliminates the annoyance 
the end” experienced 
Other 


scale, an 


ot “running oft 
with straight rules 


scales 


clude d log log 


invert 
scale, trigonometric scales 17 in. | 
othe r 


for all 
cial 


six functions, and 


1 
Scales. 


“Lukenweld” 
Welded Rolled-Steel 
Gear Blanks 


All-welded rolled-steel сеаг 
for the manufacture of 
gears are avalliabie Irom Lukenweld, 
Inc., division of Lukens Steel Com 
pany, Coatesville, Pa. The 
which can be em 


use in cut 


welded 
steel gear blanks, 
ployed in the manufacture of spur, 
herringbone and helical gears, can be 
made in any size 24 in. O.D. 
and up. 

Although the all-welded gear blanks 
ordinarily made from S.A.E. 1020 
carbon steel, the rims can be 


from 


are 


fur- 


nished in steels of special analyses, 1f 
desired. he hubs of the gear blanks 
are gas-cut from rolled steel shafting 
and the webs from rolled steel plate. 
The ribs are also cut from plate and 
formed into channels of the required 
section. The webs are arc welded to 
the hubs, and the reinforcing chan 
to the The final opera- 
tion consists of bending of the 


nels webs. 
gear 
rng and arc-welding it in position 
to form the finished gear blank. Be- 
fore shipment, the gear blanks are 
annealed. 

\dvantages of the gears are the 
homogeneity of the annealed rolled 
steel 
gas pockets, hard or spongy spots, and 
other defects 


and freedom from blowholes, 


there- 
teeth 


The gear rings, 


fore, cut uniformly and the cut 
are sound In structure. 
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Pumps. The 
ton, Ohio, 
164 on Duriron 
the No 4) and 


tvpes 


Bulletin No. 
centrifugal pumps in 
Хо. 50 selt-priming 


has published 


RESEAR SERVICI Ге University 


Michigan, 
ind At 


CH 
\TIONS. of Engineering 
chitecture, Department of Engi 
neering inn Mich., 
has issued a publication, “Research 
Service for Industry,” the 
T nent | ble l licci ino the 
equipment available and discussing the 


types of fundamental 


( ollege "^ OI 
henectadv, 

ries of bulletins Research 
uperseding 
immer 


superseding 


wire illustrating 
9504 thrustors; 
61511, on 


reseat which 


tvpe 


1( 01 lOrse 


DATA , . De 

onmmierce, ureau Ot 
publıshed ( No. 
‘Standard — Thicknesses, 
Metal 

[he Interna- ( ( tomarv Practice)" This publica 
67 Wall St.. for sale bv the Superintendent of 


1 | 
" 
Bulletin Documents, 


superseding 
e induction 


тєлї 
68946. reculat 


1 
nersedino 
uperseding 
ir units 


Tolerances of Sheet 


tron 15 


Washington, for $0.10 
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SKF Data SHEETS. SKF Industries, 
Inc., 40 E. 34th St., New York, N. Y., 
has revised its load ratings for all bea: 
ings in bulletin No. 205-B, which supe: 
sedes all other engineering data sheets 
The new ratings are based on estab 
lished principles of fatigue life and als 
take into account improvements whicl 
have been effected in. design, material 
and manufacture, Dimensional data an 
speed and load ratings for all types oi 
ball bearings, straight cylindrical rolle: 
bearings, and spherical roller bearing 
are included, as well as tables ot shatt 
fits and housing tolerances. The bull 
tin contains 72 8$x11-in. pages. 


SPEED REDUCERS AND GEARS. The 1) 
O. James Manufacturing Co., 1114 W 
Monroe St., Chicago, Ill., has published 
catalog No. 136 covering its i 
continuous-tooth, herringbone reduce 
and gears, giving dimensions, 
and horsepower ratings, 
the speed and ratio. Illustrations ot 
ducer included 


1 
nne 


price ` 


according 


installations are 
Steel Co.. 

r, Chicago, Ill., ha 

“Sizes We Roll and 

is," including all nd 


; i 
ind differentials 


TIMKEN ENGINEER ] 

nken Engineering Co., { 

hed a revised edition of 

it catalog, the “Timken Ene 

Journal”, dated January, 1931 
sheets for witl 
in. and smaller have 
contorm to the new 
0.0005 in.. 0.0000 in. in 

0.001 in.. 0.000 in 


‘anton, Ohi 


is. publi 


bearings 
beet 
toler 

instead Ot 
General information on the application 
and fitting practices for these bearings 
is still included 


W HEELS [he 
Grand Rapids, Mich., 
booklet on end-wood wheels of their 
manufacture, known as Catalog No. 31 
It shows various types of standard and 
heavy-duty wood wheels for plant equip 
ment, and lists the available 
specifications. 


Metzgar Co. Inc. 


1 


has prepared i 


sizes and 


[he 


ota 


WorRM-GEAR SPEED REDUCERS. 
Foote Bros. Gear & Machine Co.. 
tion “C,” 215 No. Curtis St., Chicag: 
Ill., has issued catalog No. 301 on it 
“IXL HYGRADE Worm Gear © 
Reducers.” The bulletin comprises 
11x84 in. pages, giving extensive in 
formation on the development and de 
sign of worm-gear speed reducers 
listing the present manutactured 
heir specifications, and prices. 


+ + + 


Speed 


/ 


Q 


1 
and 
$1zes 


t 
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Chart for Determining Bending Moments 








CHART for obtaining the maximum bending 

moment for various types of beams with different 
loadings and span lengths is shown on the following 
page. On this page are given section moduli and mo 
ments of inertia for typical sections. 

In the chart on the next page, the two left-hand 
scales give total load in pounds, and also various con- 
ditions of loading as listed diagrammatically under C. In 
all cases, the total load, be it uniform or distributed, 
must be used. The charts under C designate concen- 
trated loads as P. These loads are to be used in the W 
scale, as noted on the chart [he center line, marked 
“Turning Scale,” is where the index lines cross, as shown 
in the example. The scales on the right, labeled L and 
M, are the length L in inches between supports or sup 
port and load. and the maximum bending moment 
expressed in pound-inch units, 

When using the chart. two known variables, such as ( 
to L or W to M, should be connected in the manner 
shown by the chart key. The turning scale will be cut 
\t this intersection the point of a sharp instrument 1s 
placed and the straight edge swung until the other known 


variable is reached. Then the opposite end of the straight 


| 

edge will cut the scale ot the unknown variable, giving 
the answer. A large variety of problems can be solved 
1, 
1 


merely by moving the straight edge. 


Example 1—A cantilever beam is 4 ft. long and has a 
load of 800 Ib. concentrated at its free end. This mig 
also be a shaft with an overhanging fly-wheel. Neglec 
ing the weight of the beam, find the maximum bending 
moment in |b.-in. 

Place a straight edge on scale C at 1, and set the other 
end at 48 in. on scale L. Place a pointed instrument on 
the turning scale, guided by the straight edge. Swing 
it around the point until. 8OO Ib. 1s reached on scale IF 

[he answer will be seen on scale M to be 38,000 1b.-in 
lhe correct answer as computed 1s 38,400 1b.-in. 
Example 2—“hould the weight of the beam or shaft 
of Example 1 be given as 3.03 Ib. per in., the problem 
would be solved as follows. Lay the straight edge on 
line C at 2 and cut line L at 48 in. Swing straight edge 

around marked point, on turning scale, to 146 1b. (3.03 

lb. per in. X 48 in.) on scale W. Then scale M will show 

the answer to be 3,500 Ib.-in. The computed figure is 

3.504. Considering this bending moment to have a posi 

tive sign, this figure should be added to the bending mo- 

ment previously found for the concentrated load, which 
is also positive. The total maximum bending moment 
will be 38,000 Ib.-in. plus 3,500 lb.-in., or 41,500 Ib.-in. 
| Computations would show the exact figure to be 41,904. 
| 
| 
| 





Two or more loading combinations may be solved. It 
must be remembered when dealing with problems in- must be added algebraically. Those with like signs should 
volving more than one loading that the bending moments be added; those with opposite should be subtracted. 
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Chart for Determining Bending Mc w. „> 


Various Conditions of Loading 
-C- 
u) 
má Uniform load on beam, fixed ends 


ү ^ р $ 
n dur] Load at center, fixed are 
j pum Uniform load, supp.and fixed ends 
(ether Uniform load, supported ends 
Ча rez ncreasing uniform load to one end 
res Increasing uniform load to center 
53 Pj | 


Load at center, supp. and fixed ends 


< 
4. P -> Load at center, supported ends 


мой Increasing uniform load to fixed end‏ چ 
(pL tT TELM Two symmetrical ond equal lc ads‏ 
UJ)‏ 
“ 


Uniform load, one fixed end 


P P 

ian 24 T 

бте» symmetrical and equal loads 
ML» ML } 


bad ل‎ Concentroted load at free end 
M | 


“ L | 


оо 
20 
сос 


e 


© ل 5 


о ооо 


(л 
eoo 
oou 


3,000 
4,000 
5,000 
6,000 
8,000 
10,000 


A^ 
e 
с 

e 


Units 


ch 


= 
© 

3 

г 
a 


20,000 


30,000 
40,000 


50,000 
60,000 


80,000 
100,000 





Фоо 
oO oooc 
OOOC 


oo 
J 


no 1 
e 
2 


м 


Formula 
Wh uS 
С `2 100,000 
500,000 
400,000 


500,000 
600,000 


800,000 
1,000,000 


M- Maximum Bendina Moment in 


Notes 
u= Uniform load per umt length 
Use U) Ib. per in.x L in.* W Ib 


2,000,000 


P= Concentrated load, use P ]p.* WIb. 3,000,000 


L* Total span in inches, unless ) 4.000.000 
therwise shown 500 5,000,000 
60 6,000,000 


8,000,000 
10,000,000 


20,000,000 


10. 000,C 0С 


40.0 C O0. ‘eel 
50,000.00 
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